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ABSTRACT 

f 0 ' This report covers Phase II of a tub-phase project 

concerned with the development of nev measures of cognitive variables 
in elementary school children*. The four tasks undertaken in Phase II 
verer (1) prepare, revise and describe instruments designed to 
measure the cognitive variables categorized as concept formaticm, 
language development, logical thinking, problem solving and response 
style, and provide a rationale for the particular types of 
instrumentation developed; (2) administer both the hev cognitive 
measures and the selected achievement tests to the specified 
populations; (3) vpresei^ and analyze statistically the data on both 
the'; cognitive and ac^evemeht measures, and interpret the results; 
and (4) make recommend^tionsf for further development and use of the 
new measures* Discussions of these four tasks comprise the report 
prop<^» In addition, there axe 13 appendixes, as follows: !• Listing 
of Test Materials Submitted vith this Report; II« Administration 
^irocj^ures for the Concept Formation Test; III* Administration 
Procedures for the Language Develppjnent Tests; IV» Administration 
Procedures for the Logical Thinking Test; V. .Administration 
Procedures for the Problem Solvirig Test; VI« .Administration 
^^roc^ures for the Response Sl^le Tests; VII, VIII, IX, X, and XI* 
Statistical Tables ; XII* .Intercdr^ Matrices^ Cognitive 

Achievement and Intelligence Variables; and Xllt* Rotated Factor 
Structures, CognitivcT, Achievement and Intelligence Variables* T^e 
Table of Contents lists the contents of the final report of Phase I 
as well as the contents of this report* . (For related document, see ED 
060 928, the Phase I report*) (DB) 
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Introduction 



Tht develoxnent of new measures of cp^tlve variables in 
elementary school children is a task inarkM by'hlgh potentialities 
for extending our knowledge^of how childreh^grow^ develop and learn 
to cope with the problems extant in their environment. In this 
connection the measurement of cognitive development pr emises to 
provide a rich source of data on ^ich to base instructional 
proetBm and mterials . For exiaaple an assessment of differential 
cognitive functioning between advantaged and disadvantaged children 
may flaeilitate the identix^ication of fruitful forms of compensatory 
instructional programs. 

Ibis report covers Fliase II of a two phase project. Phase I 
consisted of three tasks: « 

1/ A review of the literature irtiich pertains directly to cognition, 
coffEiitive functioning in children and the measurement of 
cognitive denirelopnent * In particul^^ cognitive 
functioning are indludedv They are concept formation , 
IflOiguage develoini^ logical thinking, problem solving and 
response style* For each area this Report includes a critical 
retriew of the published and unpublished literature, an 
annotated bibliography of the five to twenty percent of 
the references cited which were judged most important to 
this project and a complete bibliography. 

A description and rationale for those cognitive processes 
for irtiich instiruments are to be constructed. In addition 
to the discussion of the processes themselves attention is 
given to the problems of measurement dueN;6 the nature of 
the cognitive processes, the nature of the various eleaientary' 
sdiool pop^tions with irtiom such instxruments would be used, 
and the cost factor attendant to different testing formats. 

3* The proposal of a set of achievement measures to be admialstered 
together with the tests of cognitive development and a 
statement of our plans for data collection, statistical analysis 
and related design considerations. 

Phase II consisted of four additional tasks: 

k» Prepare, revise and describe instruments designed to measure 
the cognitive variables categorized as concept formation, 
Imguage development, logical thinking, problem solving and 
response style and provide a rationale for the particular 
types of instrumentation developed. 



^. Administer both the nev cognitive measures and the selected 
aehievenent tests to the specified populations • Report 
conditions under ifhlch the measures were administered » the 
procedures involved » the particular children who were tested 
and any other pertinent information • Tell when and where 
test aidbBdnistration took place; draonstrate the satisfactory 
fulfillment of the sampling reqxiirements specified • Any 
qpecial problems encountered during data collection which 
mii^ sresult in contamination or invalidation of results 
should be noted* 

'6* Present and analyze statistically the data on both the 
. cognitive and achievement measures • Interpret the results 
In accordance with the theoretical framework and major 
pvrpbsedii outlined f!^^ project • 

7* Make recosmaendations fbr the developnrat and use of 

the new measures of cognitive developnent. 
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Areparstion of Maasuren of Cognitive Variables 

In this section tre report the activities vfaich led from the 
description and rationale for those cognitive processes for which 
instriottnts irare to be constructed to the issuing of final forms of 
the various tests. Ibese activities included iteai production, initial 
test construction, tryout, pilot studies including itssi analysis and 
rellabili^ detendnatlon and the revisions ifhlch eulusdnated in the 
tests used in March and April for the min data collection in Oary, 
Indiana* 

Ihese activities are reported under five heads: concept 
fonaation, language develoinent,. logical thinking, problem solving 
and response style. 



Coaetpt Ponution 



. g|lll?lllr Thaoytleal Position 

TlM r«Ti«w of th« eoae«pt fonution (CP) litfiratur* idmtlfitd two 
diatSaet, ewqplwwntary ^^t:«ehti to cMieept fora&tioii. TImm two 
••MntUllj dirforont viowi ct CP Mrvtd m tho thaorotieal basis of 
ths tsst dsvolopMnt. 

Bxtsuiirs ■•niptt:i«tioB of Tsrii^l** vf CP has taksa plaes in 
ptpehologieal rsssarcli, usvallj with adults. Typieallsr, and alaoat 
•xelnslfaly, this hsf bsaa of ths diserJadiiaat rasponss typs. Saraplars 
and AOQSMplars arfi idsatifisd followsd by a prsssntatioa of asw stiaulvs 
ob>eU to bs elaaeifisd bgr ths subjset. This has taken aaay foraa. 
Tram attributs eai.*ds to woodsn blocks.. Por this typs of task, ths subjset 
foensss atttntion on bstwssa - thing eonstanojr. Positivs aad/or nsgativs 
instanoss ars prsssntsd and ths subjsct is aaksd to idsntiQr an Instsnes 
as positits or nsgativs. 

In a sseond visw of CK Piagst foeusssd attsntion on a particular 
situation. Attributes ars syatsnatioaUj Tarisd and ths subjsetis 
task is to dstsmjins if ths nsw situation snnplifiss ths sans object. 
In stndPing ths concept of nunber, the child typically ia showi two 
rows of objsets such as congruent discs. Attention is direetsd to 
ths two rsMS and it is pointed out that there are thi sans n i nii s i of 
discs in each. Then ens row of discs is spread out. The ehild'e task 
is to dstexnine if there ars the sane niabsr of objscts in the two tows. 
Ths undsrlylng principle is that ths mabsr concept is independent of 
the arrangsnent of the ob>cts. Attsntion is foeusssd on within - thing 
constancy, ths ability to r<jspond correctly to sueh^a task has bsen 
tied into deTelopsMntal etagss of cognitive growth, ^ 

ThuiSt CP is Bore than Just Isaming the property sharsd by a set of 
stiaoli, it also iavolvee reeofniting a conetanqy in the face of changes 
ia ths stiMlus ob>ets. It is a aattsr of within - thing as wsll as 
bstwssA-thing cciMtancy. 

Hi wishsd to dsTslep an instruMnt which would (1) not bs biased 
by reading difficulty} (2) be snffielsntly stiwOating to c^^Nm 
ths attention of children} (3) incorporate both aspsets of CP dsliasatsd 
above; (4) have a spread of itcM difficulty to be appropriate to 
stndenU of grades 2, 4» tad 6} (5) in light of the poesible appUcation 
of sttch a test, follow a groi^ adninistration fomat. 

Ths instnnMntation followsd two patterns. Part I of ths tsst 
Mssures within-thlng CP and PSart II bstween-thii« CP. laeh of ttoess 
parts will now bs describsd. 

Part I of ths instrunsnt 
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A eiae^joboMtrle i^proaeh km ehostn as the iaethod aost lipproprl«t« 
for thU tMk. ItthM tht a4vaatac*8 of beiac app«*Xiiig to ttttdonts, avoids 
_ tte r oad iwg protelmi, md Undo Ittolf to group «dianUtr«tloii. Slat^tian 
ooMorvotlom eoapoood tho ontiro part i. It«M on conMrvation of iwter, 
iMCUi, aro«, aaaa, ^santltj, Might, and voluaa ««rt dovoloptd. Siaeo 
tlMM iafolYo aoviimt of objoeta tho eina-pajehoMtrie appr^ioh ia idoal. 

An Bm Mvia eoaaiatiag of 21 itaaa waa aada. Charaotariatieally, tha 
aovia ahowkl a aat of objaeta, aoaa tranafomation waa parforMd, and a 
poiator iadicatod tba pair of objaeta or aata to be ehoaaa batman. An 
audio tapa una aada and ayitaroniaad with tha fila. Tha tapa roeordar ran 
ttOBtieu^iialj vhila tha projactor waa turoad on and off for aaeh itaa hj 
CM. ?iw ehildraa bad thrao ehoicaa on aaeh it«i; thaj wara to shooaa 
which of tha objaeta or aata was graatar on aono dlMaalon or nhtithar 
thu^mro tha mm on that dlMMion. ThrM of tha tMnty-oM itaaa 
MM iMartad to braak tha taadanojr to Mapond tha aMa aa bafora, 
aiBM tha conraet ansMr on muj of tha itoM Ma "aaM." 

ZI. fip9||g|to* ff^ ^ iBtlrWOTl 
A. Notion pietnra fila 

Work CM tha iM 7' tha fila MdiM for taating cognltiM Tariablaa 
had alran^r ^mb aadcitalmi during tha pravioua yaar. Tha daciaion to 
MO filMd pMMnta.«>jon of taat itaaa Ma aada on tha baaia of pravioM 
raMarch aa mU aa tha knoini biu againat diaadvantagad cMldran of 
•traditiaaal papar and pencil tasto rnuiriag Madiag. 

Fbr tha fila portion of tha taat * Uat of taaka Ma daliMatad 
baaad ca tha Mrk of Piagat and prarioM axpariMntal Mrk undartakan 
at PurdM. Tha taat ccaaiatad of 18 Piagatin conMnratioa itoM of 
SMbar, laagth, araa, tuantitgr. Might and yoImbs For amvla, tM 
ccagrMBt balla of el^ Mra ahoM on tha aoraan. Sa Mra told thoy 
had tha aaaa aaoMt of clagr. Thm om baU Ma alowly roUad batMan 
handa to fom a aauaoga ahapa. With tha tM forM of clajr on tha 
•eraan tha Sa Mra nakad to aark tha atar if thia ona haa aora cli^ 
(pointer to laft fora) and aark tha kojr if thia om (poiator to 
_3 right) fom; iMfc tha floMr if thajr both hava tha aaaa aaount of 
r ^ ^^'^ ^ ^ raUtad to intallactual daMlopwnt. 

ConMrvatiaa itaaa «ra aaaauraa of withia-thing concapt foraation. 
^ Bagiani«g in Oaeanbar, inatrMtiont and aaqMBoaa of tha tncka Mra 
dMignod, filaad, and aditad on tha baaia of qoaUty of fila aa mU 
^ na qpaUty of task proeaduraa. Additional footage Ma ahot to eow»l9tc» 
ta<^ the teat. Nhah dl eeqaeneee had bMa edited, tbair Mra again edited 
en tha bwis of hvpothaeiMd order of dlfficultgr. Included with the 
Andaaantal eeqMBce of tMke mto approprUteljr epacad itaaa intended 

Ote break reepoaM pntteme Mbich aight be foraad by the aubJecU. Tha 
teet Me ceaplated in Januarj 1971 for mo in preteating. 

CQ B* BoepeoM Bookleta 

Bach page of the reeponM booklet contained a raetangolar region 
eiibdivixled into three aqoarae, each of Nhieh contained * drawing of aa 
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obJtet Jttdftd to U knoim and roeocnitcd bf tht pro*p«ctlt« tuteJoeU, 
Tlw 4r«Mli«t wr« of * ttart * flo«tr» ard % koy* in that ordtr. 
leriMiial plaoaMftt of tho droMiagt eorrotpondtd to horiiontal pUo at nt 
of tlM t«D ooto of ob;)oeto dopietod on tht fila. Siallarly, vtrtieal 
pUiii—iit eorroopondod to ttrtical pUcowat on tho fila. 

Aftor trtMfoiMtiMi of mm of tho two ooU of objocto on tht fila, 
oMh of tht Mto mm pointod to. If tho oabjoet Judfod tho loft ono 
(top) to kovo "aosro*** tho atar vaa to bo aarkoc^ lAllo if tho richt om 
(hottoB) wa JKfod to hava "aoro" tho avbjoet una to aark tha kaj. If 
both MM judftd to hava tha aaM» tha flomr i«a to bo aarliod. 

Color oodad ptfoa mn «aod ia tha roaponao booklat for tht fila 
portloa of tho toot, Thia «aa dona la ordar to avoid roqolrlnc 
ItnflntliilgH of iM^ii ila for avbjaota la srada two la partioolar. Maator 
draiili«a aaro aimiaf tha aabdlYldad raetaHl* atar, floaar, and 

fat tha pari II of tha toat, aaataaiag cUaaical eonoopt fomation, 
a pool of poasibia Itaaa ma foiMd aa a firat aUp. Each itaa eonaiatod 
of tlvoo fowa of droMlacat rov ona eoaaiating of eaaiipUra, row tw 
ooaaiatlM uf ami aiaaplara, aad row throo eonaiatlnc of foar or fiva 
draaiift f^ idiieh tha aubjoet waa to aolaet aU of thoao ahleh waro 
■JW^lai B (ona or two of thaai). Tharo Mara twlva itoaa la part II 
of tha CP taat* ?or aaeh itia» prlaavy tjrpa aaa aaod oa roaa oaa aad 
tND of tlw ptfa to iaU ahathar tht dranlaia raproaaatad oaiaplara or 
iua iiBniBaia Oa row throo, tho aana alio typa aaa uaod to aak idiieh 
aoro ■MUfliii Aa bofera, thaao booUoto aaro produood togr aao of 
Mltilith to obtain olaar ooir. Two praetioa itoM aaro proparod for 
proaaatatlaa bgr tha lAvaatlfator aa laatmetiona for thia part of tha 
toat. 

C. Aadla Tapa for Fila Fartloa 

Qpoa iiuiflatlnii of oditli^ of tha fila aoqiiaaeoo and doalfa of tho ^ 
aeeoaaMVlas roapoaaa booklat, produotloo aaa atartod of tho audio tapo 
Mhleh aaa to bo aoad la eoajaaetioa aith thaai during tha toatli« proeodoro. 
k aerlpt «u froparad vhieh laatruet«d tha aabjcst to aark tha atar» 
floMor, or hagr, aooordiac to hia boilaf, apoo vloaing Itoa* oa tho 
■oiiaa piotaro fila. Approprlato poaaoo had booa iaeorporatod darinf tho 
fila pcapMratioB to allow for thaaa roqpk' id tapad aadlo iaatraetioaa. 

Cara aaa tdtaa la tha proparatloa of tho fila ao that tho ordar of 
laatraotiona flvaa tha ai*Jo6t oould bo TorUi to eoetrol for roeonqr 
raapoaaaa. Owiag atelalatratioa tha audio tapa raa eoatlaaoaaly and 
tha Mvia projaetor aaa twaad oa aad off to aehiava ojachroal a a t loa. 

HI. yt— tlM> Itaa ^mTTTl* f'^f^Mf*^^** ABtt IllilttA AlBlfiU 
A. frataatlas 
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te» huadbred fiftf^Mcond, fourth, and sixth frads ehildrta 
coMidarMl to b» repr«8«iitatlT* of the aampi^ to bo uaed in tho 
final t«atlac a«rv«d at tha pratoat aaapla. Intact claasaa vara 
Uatad at aach grada laYtl lasiag tha inatnaant producad for thla 
purpoaa. Total adainiatratlon tiws for the taat waa approxlaatalj 
45 Biautaa. 



Raaponaa booklata wra diatributed taj one Uaa Maber idiile 
two othara aat up fUa and audio aquipMnt. Sub>ct8 nara told that 
thair help waa iiaedad in aaking a better aoTia bj aaswering qiwationa 
about it. The fila portion of the teat proceeded without appareat 
difficulty. Hart, the filB-reaponaa booklata were collected aad thoae 
for the aacoad part of tha teat wsra diatributed. The tew leader 
mat through two prepared exaaplea for inatruetion on Marking aad the 
atibjecta wtra then inatructid to coiit>lete their booklata ia the awa 
waj. . After the first claaa it beeaaM apparent that they ahoold be 
paced through aU iteas and sttbseqiMBtly thia waa done. 

B. Itea Aaaljais 

The Bixt atap waa to transfer reapcNuea to ■ark-aeaaa carda 'ia 
order to obtaia itas aaalysis, teat diff icultj aad internal coaaiatancy 
reliabilitlea, teat difflcultj and KR-20 iiidicea are aiMariaed ia Table i. 

Tahla 1 

Test Oifficultj aad Reliabllitjr bgr Subjecto' Grade 

DifficultT st^MH^^i^ 



.43 .80 

.24. . .29 

.37 . .75 



Gu^2 

Part I 
Part n 
Total 



Part I .70 .86 

Part n .39 .53 

Total .59 .80 

Grade ^ 



I .89 .$3 

Part II .55 .72 

Total .77 .81 



P«rt I .66 .90 

II .38 .69 

Total .57 .90 
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CoTMlatlont bttwMii ths concept fomation teat and intalliganea 
and achiitramt teat acoraa of tha aubjecta ara ahown in Tabla 2. 

Tabla 2 



Salationaliipa Batnaaa Coneaiit Ponution and 
IntaUifaaea aad AchlaTaMiit Maaauraa 







£ickl 


£11111 




1. 






.21 


.28 


2. 


IQ aottvaitel 


.10 


.01 


.30 


3. 


Torrtnlwy 


.26 


.23 


.30 


4. 




.u 


.13 


.15 


5. 




.24 


.22 


.26 


6. 


Mine mMQT 


.29 


.25 


.31 


7. 


CaaMpt Arith. 


.10 


.05 


.19 


«. 


Arob. SolT. Arith. 


.16 


.15 


.14 


9. 


Total Arltli. 


.15 


.11 


.21 


10. 


Fkrt I 




*■ .71 


.97 


U. 


Hit II 


.71 




.85 



Tte r«milta of the protoot •nsg»st that what is boing ■Mrarod tj tho 
eoBOopt fonation toat is ssssatialljr dif fsrsnt tram that asasurod fey ths 
Fr«-«cisting tssta listsd. ItarthDr, this insteiasnt ivpsarod to havo 
satisfaetoiy iatsmal eoMistonej as JiKlflsd tram ihs rsliahilitj ostiaates. 

Bswlaiaa ftitolBt 

fUKi fiBl. itsw iisrs roTissd prior to final tsstiag. Itoa 8 

showim rods of difftrsat siiss mm rofUwd sotthat thai^sfotoirtiiadimtod 
top rod first as in all othsr itsas of a Tsrtieal oriontation. Itoa 
11 on diseotttinaotts qpntitj (bsaas in tMbiors) was chaagMt to ^ a 
taU tkia eontaiasr iastoad of a short flat contalasr to provids varioty. 
It«i 21 and 22 m vwIom with oibss ssro rovissd to provids aoro 
fsresptval ooatrast bstsssa initial and tondaal statos «• offoetod bj 
tht trsfasfomatioB. 

Though it «u aot aseossary to do thsso rorisions oa ths hasis of 
ths itoB analysis, it was folt that ths rvsvlt would givs a aoro aeewrato 
aceowt of tht coacsptaal ability of ths subjsets aad rssalt in a highsr 
qsality iastnasat. 

iKk im» Obssnratisa of s«b>ets daring tsstiag iadieatsd that rssvlts 
■ight bs eoafooadsd ky a laek of roadiag ahiUty on ths part of muv 
stndsata das to a lack of faadliarity with ths printod asdiating toms uasd 
in ths rsspsass booklsts. A sseohd problsa was rslatod to ths auabsr of 
eorrset altoniativas on sow itsas. Oftsn/oas sneesssftal choics appsarsd 
to satisiy svbjseto' assd for sneesss aai eenssqMntly thtir ssareh for a 



••eond «It«niatiT» did not t«k» place. Ths third probltB, indicated bj 
tl» Itm analijait, mt that som itms v^r* too difficult and aore aaay 
it«M mf daalrod. In ratrospact theaa ehangaa mra not mcaaaarjr. 

* 

Thna a (BoaprahanaiTt raTiaion of th«Part:II of the , tt 
teat MM undertaken. It iiaa decided to place the iaatruetiona for thia 
portion of the teat on fila, then continue with audio inatruetiona only 
for the teat proper. The reviaiai. included: 

1. graded difficultj of item aa Judged bgr the inveatigator, 

2. aalaction of five new iteaa of varyiag difficultj, and 

3. raviaion of ten iteaa uaed on the preteat. 
Ea^iea of the preteet iteaa included: 

!• haTing Juat one coireet alteniatite and — 

2. changing tlw?ma*er of poaelbla altematiTee from four to five 
to help control for gneaaing. 

^ iteaa were reproduced on colored paper to ciuntinue the booklet 
foTMit uaed in the fila portion of the teet. 

The final fora of the CP teet, like the preliminary fora, conaiated 
of tWB parte. Part I una a teat of conaei^tion, within-tbihg concept ' 
foiaation; part II waa a diaeriainaate reeponae, betNaen-thing ceaeept 
fofaation taak. Fart I waa ehaaged only euperficiaUy ainee the preteeting 
identifiid aa prdbleaa. It eeaaiatad of twenty-one iteaa waauring 
aoaaanratioa of noiber, length, quantity, aaaa, area, and voluaa. The 
rt n lHla tration tiae for part I waa 30 ainutee. Diractioaa wira preeanted 
via tape by a feaala volet aad the viaual eoaponent conaiated of an flba 
color aatiaa picture. The tape recorder ran continuoualy during the 
ad^alatratiaa, iddXe the projector waa turned off and on by cuaa on the 
a#dio tape. The pnpU reepeaae booklet wae aade of Tarying colored 
paper. All 23 pagon were printed identically except for the horliontal 
or vartleal arianUtloa of the reaponae boxaa to eorreepond to the 
foxB of the idanal atiaoU. laeh pi«e contained three aqaarea; one 
eoataialng a atar, aae a flower and oaa a key. The puplla were to aark 
•netly one of the beaea with an x. There were two practice Iteaa. 
Tabla 3 thaMa the concept being aaaaaaed in each Itea. 

Table 3 

Itaa tjpaa In Part I of the Concept Poraation Teet 

Type of Coneervatlnn 
neaber 

(aore) reapcmae breaker 



1> 3, 4 
2 



Tablt 3 ecmtinuad 



9, n 

10 



5, 7 
6 



16, 17, IS 
19, 20, 21 



12, 13 
14, 15 



length 

rtsponM tortmlnir 
diteontiiiaoiis quantitj 
iMqwlitj of qpuatitj 

eotttiauoM qoahtitj 
area 

TOlUM 



Part tl was raviMd axtaaaitaly m the haais of K«t#at data. Tho 
vorda iiero reaovod firM the pace ainea they aeaa»d to be a diatraetor. 
Da each itea thera mre foar ehapea in the top row (poaitiw axmplara), — 
fomr ahapea in the aaeoad roir (negatlTo Inataaeaa) and flira ahiqpee on 
the bottcM row* The aiibjee^^ ah^pa on the bottca row 

iddeh MM lilnij^the The natiure of the itoM can 

beat ba aeon Iqr x^f erring! to tte r^apm bpoUat for part IL 

:c t ' Thera vara tiio ^aetiee itapi preaentad tagr morim and 
t^ raeordar. The 13 taat itan Mra preaentad idLa teat booklet and 
tape raeordad inatmctlone, idth the pupila narking reepmea bookieta.and 
iNieaivliig dlraetioha firon the tape raeorder only. 

Thaa the final fom of the teat coneiated of 3k itena vith four 
practiea itaia. The total teetlng tine waa 45 nlnutaa. 
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LANGUAGE DEVELOFMBNT 



Word Association ' 



The word Msociation tMk nhich ms chosen vas one which already 
existed; however^ woird association as a task is not one which q^ars on 
standurdised adiievement tests ^ and^ consequently ^ measures a level of 
language development which is not ordinarily measured by those instruments • 
Children's ftee associations are hie^ily r^ted to word ccn^rehension and 
ability to place words tn ai^propriate contexts (Riegel, at al.^ 196)f); to 
scnantic measures (SiVesta^ 1966); and to correct usage of nonsense words 
after es^osure to the nonsense words in syntax (Brown & Berko^ 196o)» 

The Berko & Brown list was chosen because it contains very cooniDn 
words which prevents it Arom being a traditional vocabulary test. Mbreover^ 
it avoids^ words which contain potential dialectal differences in moxphology. 
Also data exist on middle class children in the first three grades. In 
addition^ the list is anich shorter than Entwlsle's (19^) 96*word list^ 
tfaoue^ percentage scores permit comparison idLth her data: on disadvantaged 
firsts thirds and fifth graders. 

The cognitive variable measured by this instrument is one level of 
language devel<qpment; that is, the rate of paradigmatic respmding (same 
form class as given) indicates the extent to idiich the child is coding 
words according to foxm class. The Brown & Berko list contains 36 words: 
six of each of six foxm classes. There are two types of nouns (mass and 
count); two types of verbs (transitive and intransitive); adjectives; and 
adverbs. 

Colt faetori include the production of the response foxm but nore 
ioportently test atelnistration. EMe of Administration varies. TtiB list 
VM adoinistered in two iraty's: an "aural/oral" individually sdministered 
version, and a "read and write" group adninistered version. The aural/ 
oral version took fron five to . seven minutes to adainister and maintained 
the children's dose attention throughout. a3ie read and vrite version 
ranged tvcn ten to thiri^ minutes to administer and, of course, sons 
children were distracted Airing the sessicm. 

Preliminary txyouts and revisions were not necessary because there 
are no "floor or ceiling" pr6blems. It was essential that the list remain 
intact for the conparlscns indicated in the first parsgrigph of this section. 
Subjects In all 18. eeULa were involved in both the individual (aural/oral) 
and the group (read and write) ateinistrations. There is a representative 
sample of overlap to peznit a direct conparison of both types of 
adBlnlstratlon. 
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SflOBples of the ti«> response fonnf, uspI are listed in Appendix I and 
•re included in the packet of test materials accompanying this Report, 
Ohe longer one with the scoring grid at the bottom is the one used for 
Individual aural/oral administration. The second form, consisting of 2 
sheets irith the vorda in primary l^e, iras used for group administration. 
Directions for adniiiistering and scoring each version are included in 
i^ppendix m. 

Scoring of the Word Aasociation Test involves assigning response words 
to a part-of -speech* On the Free Association Tfest those response words 
that were narked with characteristic suffixes (adjectives and adverbs) or 
with the to ot the verbal infinitive could he confidently classified. 
With most potentially doubtful responses membership in one part-of* 
speech is so much i&ore conxmon than membership in another that it was safe 
to assign the word this primaxy membership. Where there was some doubt ^ 
howevery the experimenter asks the child to use the response word in a 
sentence and^ in doing so, the child revealed the part-of -speech he had 
in mind. It was necessaxy for the experimenter to score the responses 
mentally as they were elicited so that he could resolve scoring problems 
where necessary, 

There were 36 stimulus words on the Free Association Test, six words 
for each of six parts-of -speech. Each of the 36 response words (or phrases) 
was scored as homogeneous or heterogenius with reference to its stimulus 
word, and so for every subject there was a possible maximal score of six 
homogeneous resposises for each of six parts-of-speech. 
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Sanrples of Written Language Production 

^second approach to assessing language development was 
through the luse of vritten productions. Aronfreed's (1971) field 
review of the Fhase 1 report suggested that analysis of active language 
manipulation should provide an additioxml dimension in understanding 
way verbal deficiencies in disadvantaged children. 

To obtain written productions from children, two drawings were 
presented with the request that the children make up a story about 
each picture.. One picture, "the wall:, shows four men scaling a 
wall. The second picture, "rich man-poor man", shows a well dressed 
man looking at a dejected figure sitting in a street or alley 
timtmatt used are in the test materials packet. 

No atteopt was made to analyze the thematic content of the two 
stories. Rather, each story was analyzed to yield the following 
information. 

1. Total nuinber of words used 

2. Huniber of sentences 

3. Nuinber of commas 

k. Punctuation other than commas 

5* Average sentence length 

6 Standard deviation of sentence length 

7* Average word length 

The use of these indices is suggested by the work of P&ge 
(no date) who found substantial correlations between overall quality 
of essays as judged by teachers and length of essays in words (^32), 
average word length (-Jl)* standard deviation of word length (.53) 
and number of commas' ( .3^) . 

While these indices are relatively gross and do not represent 
the SKire sophisticated transfonhational analyses first outlined by 
Chomsky (1937) > there is evidence that language maturity is related 
to the total production of words elicited in controlled interviews 
(Loban, 1963)9 sentence length (Riling, 1965; Hunt, 1965; and 
0*Donnell, Griffin and Norris, 1967) and sentence complexity (Strickland, 
1962). 

The indices employed in the present study were generated entirely 
by computer analysis. To obtain this analysis all essays were 
keypunched into IBM cards and a computer program was written for 
scanning the, essays and generating the designated statistics. 



Before statistical analysis, essu/s without periods were removed 
fron the sample. Since these were essentially one sentence essays, 
reaiDval of these cards eliminated spuriously high average sentence 
lengths . 

The "Make A- Story" test was administered following the word 
association test . Instructions stated that the story should be 
coapleted on the front side of the paper. No time limit was set on 
the production of the stories, althou^ some teacher's nay have 
llfflited the time available in order to end the testing session. ' 

Statistics were coinputed for each story separately, then combined 
for each student. The figures for each essay were added together to 
obtain the variables Total Words Used, Number of Sentences, Humber 
of Coonas, and Kunber of other punctuations. The figures for each 
essay wre averaged to obtain the variables Kean Sentence Length, 
Standard Deviation of Sentence length. Mean Word Length, and Standard 
Deviation of Word Length. 

Finally In order that the communicative and cognitive aspects 
of language ability enter as a variable in this study, a sample of 
sixth grade essays was drawn from two of the disadvantaged schools 
and read independently by two judges. All mechanics of written 
language were disregarded and scores were generated for the following 
fluBpects of the essays: 

The central plot or thread of the story 
can be identified. The sequence of events 
is clear, and appropriate connections exist 
among the elements of the story. 

B. Develoianent Concrete details are added which lend 

specificity and richness to the people, 
places and events which are introduced. 

C. Imagination The story goes beyond simple description 

and brings in elements not present in the 
picture. The theme of the story shows 
uniqueness and originality. 

The essays were rated on a five point scale for each of the three 
characteristics described above, and an overall quality score generated 
by adding the scores obtained on the three partsT 

The ratings of the two Judges were coaibined to obtain the scores 
reported and analyzed. Thus, a student's score on any aspect of the 
•stay could r*nge from Z throu^ 10. The overall quality score could 
range firoa 6 to 30. 

The quality of essay scores entered into the correUtional analysis 

only. 



Logical Thinklji^ 

SMKX S£ CognltltiB ?Arlabl«« 

As otttliaed tn the project report of October 15, the eklllB to 
be Mt«8Md through the test of logical thinking originally conaieted 
of thoM akilla inYolring anltiple classification, seriation, and 
relational and syllogistic type logic. These particular aspects of 
logical thinking Mere selected^ on the basis of erldence of other 
TSBsarehers irtio have fonnd that each of thea (especially wdtiple 
clsssifieatioa) are exeaplary of the dsTelopaent of cognitive growth 
through several age levels and that the growth of these particular 
skills My be efficted 1^ factom of race and socio-econocic status. 
It has also been shown that the developMnt of these skills is not 
adsquatsly assessed by standardiisd intelligence tests, and that thsre 
is a ralaticnship between their developaent and Measures of school 
aehlevsMBt. 

Tbs construction of a group test involving these factors aarked 
a asw direction in test developaent for a nunber of reasons. Pirst, 
no siagls instruBsht had previously attsnpted to include each of these 
parsBstsrs in a coaprehensive test for even a single age level and 
no slailar iastruwnt had been designed for a range of ages. Second, 
■ost researchers Masuring ths^owth of these cognitive skills had 
relied upon a clinical approach in which the test Iteas were adainistered 
to indlfidnal subjscts. Fttrthsr, tbsss Individual tests usually involved 
tbs linlpulation of concrete objects rathsr than conventional paper and 
pencil foras of testing. Hence the developasnt of an instnawnt which 
could bs adainistered to groups of children was a departure froa previous 
studlss. Third, ths Ineorporatioa of aovls fila and synchronised tape 
recorded instruetloas was anothsr innovation which had never before been 
applied to these asasurss of cognitive growth. 

BaMd on a ecaprehensive review of the literature, the following 
paraastare wire Judged to be indicative of logical thinking and were 
Included in the Belaont Eleaentary Logical Classification Hisrare)^. 



1. Nnltipls classification skills were neasured through the use 
of 4 X aatriees involving problsas of one and. two attributes 
and by asans of row and colunn intersections (a variation of 

a 4 X 4 aatrix in which the upper left section of nine eleaents 
was reaoved) consisting of one and two attribute problsas. Ths 
attributes involved were those of else, shaps, color, sad pattsm, 

2. Ssriatifloia and relational iteas wars atasursd through problsas 
la «*ioh tbs sttbjsets were asked to respond to situations which 
rs^iired thsa to consider the rslationehips aabng a series of 
people or objects. 
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3* The MBMurcB of foraal logic vrsre preMnted in a Mri«t 

of fiv» kinds of syllogisHo lop'ie problsu using ths if-then 
tjpe forast. The fit* categories chosen, bMed upon the work 
of Bnnis* were those of bssie understanding, inversioa, eonTsrsion; 
contri4)osition, and transitivity. 

The final version of the ^^mti is the result of a nuaber of 
revisions, trials and adi4>tations nhieh ware designed to pretest 
•Bd refine each of thn eleMnts before it was accepted for the final 
fora. The aost inportant of these preliainarjr versions will be described, 
not 01U7 because they are necessary for a coaplete understanding of ths 
•ad result, but also "because the reasons underlying ths decisions 
rsflsetsd in ths final product should be of interest to those who 
wish to replicate or extend these procedures. 

The initial format of the test consisted of four subtests, 
wttriees, row and colum intersections, relations, and syllogistic 
legie* Bach aatrix was a four by four pattern of 16 spaces containing 
a P d^ tt a t ion of up to four Tariablss. One eleasnt of each aatrix 
was Xsft blank. The Instructions asked the subject to select ths 
eerreet elsasnt fjrca oong four choices. Ths' feraat of ths test 
eoMieted of five aatriees lAich could be solved by attending to one 
attrilMite, followed by a secoiid set of five natrices each of which could 
be solved by attending to two attributes simataneously. 

Ths nuBber of attributes involved in each aatrix was defined to 
be the aiBiaua nuaber to which a subject would have to attend in wder 
to solve ths problea. 

Ths row and coluan subtest consisted of probleas in the foraat 
of the intersection of a four eleasnt row and a four elsasnt coluan. 
Ths point of interssetion was left blank and the subjsct was to . 
aeleet Area aaong four choices, the eleaent iriiieh correctly filled 
the bUhkiatersection. Pive one attribute -probXeM and five two 
attrlbate probleas were included in this subtest. 

tee third subtest ceaeeraed the relationships aaong series of 
objects presenied to ths subject. The relationships were ooescdf 
site for iaaniaate objects and factors such as spsed or age for 
•Biaste objects. For exaaple, a subject was shown three shapss 
A, B» and G in pairs while ths tapsd voice establishsd a rslationship 
betWMa the pairs as follows: "A«e, JHi, dees A-C7" The response 
foraat offered three choices: "Tes, Mo and Can't Tall." Ths sobjset 
MM to select ths correct answer. There were 10 iteas in thMeenbtest. 

Ths fourth subtest involved syllogistic typs logic. Ths syllogiaa 
was presented oa the screen sod in the test booklet while the taped 
veice read it for the subjects. The subjsct was thsn asked to dseide 
whether the first two stateasnts aade the third one true and to respond 
hf circling ths correct answer in the test dbook. The choices were: 
"Tes, le and Cai't Tell." A total of 15 qrllogisas were presented. 
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thU tint form ot tlw tittt was iadlTidually ad»inister«<l to 
a pilot study group of thirty rabjeets, ten p«7 grade level for 
grade two, four end six in a predoMinately white, alddle eUee eehool 
in a nail neighboring town. Following the pilot, nlnor ehaagee were 
•ffeered in the aerlpt and tining of the items and eablgaous iteas 
were redesigned. 

Ths aecoMl pilot stiidjr with the revised instrunent m» after the 
first pilot study* ths presentation of the tiaes was eovitted to $m 
eolor Bovis film and ths instructions and tiadng of the test were put 
on audio tape. A papiX response and a fifty page pupil response booklet 
IMS printed. For each type of iten, the subject was presented with a 
praetiee itea in his book and on the screen while the taped instruetiona 
deseribad the itea, hew it could bs solved and how the response was to. 
ba aarksd in ths booklet. The iteas were presented at 25 second isUrvala 
for ths entire test. Including the tiae for the five practice iteaa, 

a total tiBi r«vaired,for the adainistration of this fora of 
the Usi WW apprwdaately fifty ainutes. This includes the tiae 
re9^ired for passing out aaterials and setting up the eqnipwnt. 

The second pilot study of this fora of the test was adainisUred 
to a staple of 151 subjects in Lincoln School in Cary, Indiana in 
February. Thess subjects were of the saae grade levels, socioeconoaic 
•Uttts and caas firoa the saas ethnic straU as were the subjects U bs 
tasted in ths aajor tasting prograa. The results of the pilot study 
asra subjected to rigorous analysis in thsfbrvof both Itea analysis 
and the eeaputation of Kndsr Bichardson reliabiUties and a revimr of the 
eUnieal observations aade by ths testing teaa, teaehere, school 
adtainistraters and school board officials. 

The tlas rsqpirad to adainiater this fora of the test including 
tins necessary for passing out aaterials and setting up equipatnt was 
approxiaataly 50 ainnUs. This was longer than the authors had 
anticipttsd and it was felt that interest flagged especially in the 
lowr grades as ths test progressed. This waa partially due to the 
lm«th of ths test and to the fact that the syllogistic iteaa which 
mre hardest for ths priaary age children caas at the and of tie 
iast battarias. 

The itea analysis yisldod discriaination indices in ths fora of 
Iten earrslationa for each itea with the subjects total score and a 
Bsasora of itsa difficulty in toras of ths psrcentage of subjects 
ohMaiag each itea and ita alteraativa responsss. In addition, 
Kudsr-lieh«rdsoB fomuU 20 rsliabilities wsre covuted. The 
rsliabiUty for ths total test for the grade two subjects waa .63; 
for ths fsnrth «rads subjects, .59 and for the eixth grade eubjects 
it MM .60. Ths ovuraU reliabiUty for all grads levels was .71. 
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Tht iafonMticn ftmrattd bj the pilot ttttdlAS rttultvd in a 
mater of ehange^t- and laproTMwntt in th« final fom of tho tost. Thtao 
ohMfio mro baM«l on a aunbor of faetora, aaoag thai baing tha itaa 
analjaaa of tte i»llot, cliaieal obaarrationa aida bj tha taatiac taaa 
daring tha taating aitaation, critiqiata togr th« Balaont projaet ataf f 
and sinaatioM offirad bgr tht Balaeat Xatioaal coaiittaaa and tha 
1iuhii«tea ataff . 

Tha aajor ehangaa vara tha adoption of a now foraat for tha taat, 
and tSat dplatioa of tha avbaaetiona partainiag to ralationa and 
ajUoglatio .typa thinling. Tha aaetion dealing with ralationa aaa 
ranovad fron tha taat for tha following raaaona: 

1. Tht itana aa«nad to ba too aaay for the upper grade children 
and net diffiealt aaou^ for the lower grade level aubjaeta. 

2. There were not aaough.itena to neaaure adequatalj the 
aabjaeta* abilitiaa to iiaderatand and oparaU with relation- 
ah^ aneog three alananta. The inolvaidn of four or nora 
alMMnta in each item night have rendered a aore aeeorata 
neaaure, howevar, thia would have lengthened the aaetion 

6t the teat aubataatiaUy. 

3. Thia portion of tha taat did not add aignifieantly to the 
aubjaeta aeoraa for tha total teat. 

4*. The neehaaiea of adniniataring thia aeetion of the teat 
required tha aubjaeta to pajr eloaa attantimi to tha inage 
on the aereea wliila at tha aane tine, it waa crucial that 
tha tape raeordiag ba axaetly aTnehroniaad with the film 
projector. 

Tha aubtaat dealing with ajUogiatic logic waa ranovad Aron tha 
taat tcr the following raaamiat 

1. The atibjaeta' aeoraa on theae itana were inconaiatant acroae 
the grade lavala and it wm felt that the reeponaa famat in 
which the aubjaet waa to aalaet one of three poaaibla anawara 
aneovrafed guaaaiag which confounded the. raaulta. 

2. Obaarvaticna bj tha taating taan and the echool officiala 
lad to the eonelnaloa that only the upper alanentarr grate 
aubjaciU were appljiag thenaelvaa to theaa itana. Lewar 
grade aubjaeta tended to ehooaa reeponeaa at rantea. 

3. The ifllogistie foraat of the itena aeeaed too adtanoad for 
aoat aubjaeta. That ia, the firat pilot atudr with caall 
greupa of aubjaeta in individual taating aituationa proved 
that young aubjaeU can attend to thia tjpa of problaa, but 
thcj aaan to raepond batter idien naked to aUta thair anawera 
furbaUj cr to juatiijr thtdr raaponaa. 
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4. Tter* i»M MM qiMstion m to vlMthar th« laaguac* -mm^ in tlw 
VrllogiM (rrm though thty w»ra rMd for tho tubJocU) ww 
MproprlAio for All ofot oad •ocioocoiMBie badtgroiads. 

Tho Mthotf of ifcinlitr^tioa nu olUrod from tho firot vorolono 
la uliieh ooeh itta vm ohom on tho fila and roaoiaod la Tiow nhilo 
tho topo rooordod inotrvetloiio iioro hoard. Tho itos hod ocatianod la 
▼low dooriac tho tim tho oab^ roopondod to it, htaeo tho poelag of 
tho wAJoeto «ao otaadardiMd hr both tho fila and tho tapo rocordiaf • 
AfUr tho idalnlotrotloa of tho ooeead pilot ottt47» thio aothod mo 
Jttdfod woatiofaetoqr for tho foUoniac roaoono; 

1. Oaoo tho aohjooto had pro e oodod paot tho praetieo it«oo, thoro 
oooMd littlo Jaotifioatloa la havli« thoa divido tholr 
attoatloa hotaooa tho laafo oa tho oorooa aad tho toot 
hooklot OB tholr dook. la foot, ao oooa oo tho oi*Joeto 
hooMo faaillwr with tho fecmt of tho toot, thay Mldoa 
loehid at tho oorooa oaoopt for tho praetieo itoao. 

2. ShoMlat tho itoa oa tho oorooa for tho doratiea of tho 
tlM roquirod for tho ehild to roopoad to it, roquirod 

a ooaoldorahla a aoo at of fUa ahieh added to tht eoot of 
tho iaatnaoat* 

3. loaalag tho fila aad tho tapo roeordor olaaltaaioao]/ aad 
attoapilac to aalatala porfiMt ooordiaatiea botwooa tho two 
proved to ho a t^cy dif fioalt taek dae to teaperaiy poMar 
oarfoo aad tho dofroo to ahioh the aaohlaoo had aarMd «p 
to thoir peak oporatlaf opoodo. Nhilo thio proUaa could 
hava haoa r eid i e d bgr the aoo of a proDiooioaaUr prodaood 
ooMd fila, thio did not aooB foaeiblo at thio tiaa. la 
alditioa, the toatiag toiM aao diaoctiofiad with thio aethod 
of paeiag the aabJooU thre««h the Uet. It io iatoroatlag. 
to aota that this paoiae aaa oeaoidorod aoeoooary for a Torloty 
of raaaea o , the two aoot iaportaat bolat tfeat, 1) proooatlac 
tho itoM for a givaa aaowt of tlae for oach aohjoet aonrod 
to otaadardito tho toot for aU the oahjoeto aad that 
idMTO the tota oiqporlaeaitod with alloMiaf the ovhjoeto to 
pro o oo d at tholr om paoo, it waa fbiaid that a eorioao looo 

of daU raaaltod trm tho foot that oahjoete toadod to raeo 
throagh the toot aad to apoad aa iaoaffieioat aaoaat of tlae 
«a oaeh itoa. 

Tho aew aethod of ateiaiatratioa for the toot mo a raflaaaeat of 
the ilrat aethod with theoo ohaaiopt 

1. Maro praetieo itaae aero iaclwdod ia the toot oo that the 
aahjoot waa takea atopHbr-^ throi«h two praetieo itoae for 
tho aatrix pr i Ma aB (oae praetieo itoa for tho two attrihaU 
prohlaa aad aae praeUoo itaa for the thrao attrihaU proUaa), 
: eae praatiaa itoa for the nw aad colaai iatoreeotioaa (bgr thia 
tlae, the ai*>eU wwa faailiar with the roopoaoa book foiaat, 
tho ru a ln ai at a of the toatiag oitaatiea aad with two aad tlvoo 
attrihaU praUaae), aad two praetioo itoaa for the ahapo Md 
oolor SaUroootlMi itaao. 
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2. (My tlM pr«etiM iUtu mn prfiMiiUd on fila. Th» ti^ 
rteordtd inttrvetiont Mr* ss^etaroolMd with th» tUm, but 
•fUr th« •«bj«ett had eoapl*t«d th» pr«etle« IUm, th» 
t«tt •dBiaittrator turmd tht fila projector off. Th» Upt 
neordor eontlauod to nm and tho voice procotaod to toll th» 
mbjoett MlMB to turn to tho ntxt pag** thus paeiac tha aub>ets 
throvgh tha tast at a apaad of 20 aaeonds par itaa. 

A MW aariaa of itaw waa inelvdad in the final fom of tha taat 
at this tiae. Thasa itaaM hava Man tanaed "Shape and Color lataraaetioaa^ 
aisoa thagr vara eoopriaad of tha iBtaraaetiona of Tarioua aha^a aad 
eolora. These itaaM are foand on pacaa 41 to 55 of the taat book. 
Ba0h itaa raqpirad tha aabjaet to decide Miich, if any, of tha fi^ 
ehoieaa pt aaa a tad to hia, vould "fit** ia the apace aarked with aa Z. 
Hi erdar to daeid* this, tha svbjact had to' take several claasaa in 
to aeaowt aiaaltaneotts2j. Hsra again, tha dafiaitioa of critariaX 
aiiribaUa aas applia<l to thaaa itoM with the reault that tha Utter 
Mr« nahsd aeeerdiag to the alaiana auaber of attributea to ahieh a 
siibjaat had to attab2 to solve ths iteat. Thus, the iteas reprMoatad 
CM, taio sad threa attribute problsM. 

The final ehaaga trcm tha pretest foraat waa the inclnaiea of 
aaothar rMpeasa ohoiee for oaeh itea. That ia, inatead of havii^ 
faur beatsa at the bottaa of the page (three figuree and a "aeaa of 
thasa" ehoisa) aa additleaal figve waa ineladad. Thie alloasd for 
an iMraase in the order of diffiealty for each itea. 

Thaaa ehaigee raaaltad ia a standardised fonut for tha antira 
taat, a slailarity aaoag tha three attbaeetioaa ^ iteaa aad ia tha 
torn of tha rsspeases rafoirad of the* si^Jeets. It also rttsiltad ia 
a taat af Ibiiar itaaa, greater aaaa of adainiatration aad clarity of 
diraetiaaa aad a ahortaaiag af tha tiae required for the <^et. 

The final fana of tha taat coataina 55 iteaa plua fiva praetiae 
itaM. Zt aheald be noted that the aUtiatieal aaalyaia of tha teet 
Ma daM en 46 itaaa, aiae iteaa haviag been deleted on the baaia of 
tha itaa analysis using ths larger, final eaqple. 

The faraai of tha Uat, ite eubaaetioaa, the eriterial attribwtee 
of tha itaaM aad tha loeation of tha practice iteaa. 

UMI Daaafiatian Maatear of Atti^lhiitee 



I to 10 

II to 20 



First praatiee itea, 4x4 aatrix 
flaaoad praetioa itea, 4x4 aatrix 
4x4 Mtrieaa 
4x4 aatrieaa 



2 

3 
2 

3 



20 



Description Number of Attribtttes 

Third practice itam^ row and 

column intersection g 
21 to 30 row and column intersections 2 
31 to IfO rov and column intersections 3 

Fourth practice ittm, shape & ' 

color intersections 2 

Fifth practice iten, shape and color 
' intersections 3 
kl to Shape and color intersections ^ 1^ items in random order 

according to one^ two and three attributes as follows: 

2 one attribute items 

7 two attribute items 

4 three attribute items 

2 four attribute items 

^usj^ the complete test as administered to the subjects contained 
55 items varjrlng across three subsections and ixnrolving the following 
hreakdown of criterial attributes: 2 biae attribute probleas^ 27 two 
attribute problems ^ 2k three attribute problems and 2 four attribute 
pr(A)lens. 

A siibsequent and final revision of the test resulted in the 
elimination of nines items. Ibese nine were deleted fr<» the original 
55 items since, the item analysis showed that they possessed low or 
negative correlations with the subjects* total scores on the test 
and that they had a low item difficullgr index for the total sai^le. 
lib useful data were lost as a result of these deletions, rather, this 
to strengthen the test and to raise its reliability to a score 
of .8825 as computed according to the Kuler-Richardson 20 foxsula. 

The items which were deleted were numbers 7, 20, 22, 23, 25, 36, 
39> 40 and ^•6. Ihis left a total of IS items in Subtest I, Ifattrices; 
Ik items in Subtest II, Row and Column Intersections; and ik items in 
subtest III, Shape and Color totersections. This left a grand total 
of k6 items in the test. 



A test Administration Manual may be found in ilppendix JV. The 
latter gives complete instructions for those involved in administering 
the test to elementary school age subjects • The tape script is also in Appendix IV 

The reliability coefficient for the total test for second grade 
subjects is .80, for fourth grade subjects it is .81 and for sixth 
grade subject^ is •83* The reliability coefficiwt for aU grades 
conbined on t^e total test is .88. 
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An •xaalaatiMi of the e»rr«l*tion of each it«ii with the total 
•core for th» total —mpl» raireala that of tht a6 iteaa, 36 eorreUU 
at .300 or higher, 7 eorrtUta between .4:00 to .299 and 3 it«u f«ll 
within the raage .075 to .167. A grade by grade brjakdowa of theee 
4ata ahowi that the folloniiig ao^ra of iteae correlate above .200 
with the total aeoro: grade t«D, 36 itoM; grade fdor, 42 itoM and 
grade aix, 40 iteu. The aaaljraia of the ites difficulty of each itea 
for the total saiyle iadicatea that the index ranged trcm a lov of .133 
for itea 32 te a high of .905 for item 8. The aajority of the iadicea 
raagtfd froa .400 to .800. 

Reliability eoeff ieiesU were aleo eawputed for each of the three 
•ubteata with the following reanlta baaed en the total aaapla for all 
gradea: 

SttbUat I, Natrieea, 18 item, KR-20 « .84 

Sobtoat II, low and ColwMi HBteraectioiw, U itene, KR-20 • .51 

SnbUat HI, Shaip and Color Intereectione, KR-20 .69 

The aaaineni foind that the childrwn taking the teat were highly 
Intereatwd and notiYated by it dne to ita inaovati^ fornat, «ee of 
filn-tapa inatmetioaa and the color jM. appearaniee of the teat booklet. 
The •nbjeeta enjoyed taking the teat and apontaneoaaly cheered- at tinea 
mfou finding Uiat thay had perfoorned correctly on the practice itena. 

- The test ia easily adainiatered by one peraoa, although it waa 
found that a eeeond Mnber of the teating tean waa extrenely uaeftil 
to aid in aatting up the e4ii:^pnBnt and diatribvtiag the teat booUeta. 
HowB^ar, in a teating aituatimi where the children would be cening 
to the teating rooai, or whore * teacher woald he adniniatering the 
teat to her om claaa, the adniniatratian could eaaily be handled 
by one peraon. 

The coat of the inatronent ia relativaly slii^t for the 
•^^ardwRra" itena anch aa the film and audio tape, idiich would coat 
approxiaately twenty five dollara to reproduce . The teat booUbeta 
raprasaBt the najor coat of the teat aa th^ roquire a five color 
run in priatli^ and are expendable at the end of the teat, laturally, 
the coot per booklet deereaaea with an: increaiae in the nunber printed 
at one tine. B aaed en a nlninw order of 1000 bookleta, the coat 
per bedclat woulid be i^proxiaately $1.50. 

The aeering of tho teata is relatively aiaple and nay be handled 
in at laaat tws waya. The teata could be aeorsd nanually for null 
elaaa aiae groupa, or ana night elect to usa a naehiae acoring procedure 
in irtiieh the raaponaea are tranaferad to naric-seaae carda uhich are 
seorsd aeeordiag to a narking key. The latter would coat i^proxiaately 
six eents par sidijaet. 

lo Major diffienltiaa were noted in adhdnistering the tsata. The 
only araaa in. which proUsna aight ba encountered involve the tendenqr 
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of 80M subjects to raeo oa «h«ad of the others despite the pwtag of 
eseh iten. k teaeher eonld-euily contrul^this by clrcttUtlng through 
the testing roM. The onlj other poseibie problem concerns the pUcoMnt 
of the projector so that all subjecte can'e^ a large, bright iaege on 
the screen and the partial darkening of the roosi so that the subjects can 
see the film iuge end the practice itesM in their booklets simltaaeouely. 
The testing tean did not find the Utter to be a serious problem even under 
the aost adverse lighting situations i ' Since the film is required only 
during the practice iteaa^ the teen frequently opened the eurUins or 
b;i,^ after t)|s fi)p portion of the test had been co^>leted. 
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Purdue Elementary Problem SolvJ.ig Inventory (PEPSI) 

Rationale and Guidelines for the Develqpaent of PEPSI 

Our revleir of the problem-solving (PS) literature and especlaUy 
the revleir of models and psychological processes involved in problem- 
solving led us to several conclusions regarding the nattoe of the problem- 
solving poocess and the means by irtiich problem-solving abilities have 
been assessed in the past. The review also provided us with guidelines 
for the formulation of goals for our test, criteria for the selection 
of various problem-solving variables to be measured, and a rationale for 
the development of specific kinds of items. 

In tarms of the nature of the problan-solving process, our review 
made it clear that there was no single, general problem-solving factor, 
uptltude, or ability. Rather, problem-solving involved seve«fcl different 
kinds of abilities, all playing an important role in the total process. 
Some of these abilities could be described as the ablli^ to sense that a 
problem exists, to define the problem, to aSk questions and see implications, 
to see familiar objects or events in a different perspective, and the Ability 
to select atpprcpriate solutions to problemis. Many of these Abilities, or 
operations, have been described by Guilford (1967) in his structure-of- 
inteliect model. Thus, ire decided to develop a series of PS tasks each 
measuring separate aspects or abilities in PS. 

In the past, there has been a ccmsiderable lack of uniformity in 
problem-solving research. Various tasks have been employed including 
puatles, anagrams, logico-deductive prdblems, simulation problems, and 
arithmetic problems. All of these kinds of problems are ii^ortant, 
yet they have generally not been representative of ^ real-life PS 
situations. Problem-solving abilities have also been measured in terms 
of amount of time to solution, number of errors made, or number of 
solutions generated. Again, these approaches have not accurately 
reflected the criterion of problem-solving situaticms in real life. 
We decided to avoid the available artificial tasks, to devel<^ realistic 
PS taflks, and to use criteria irhl^h were closely related to the gross 
behavior represented in each task. 

nie review of the literature suggested several cognitive operations 
Involved in problem-solving and within each of those operations there are 
quite a nwber of specific aklUs related to school subjects. The 
objective of our new test, however, was not to measure these specific 
skills, but rather to assess the more general set of operations and 
variables coanon to all of the-currlcular areas. Tto this end, we concluded 
that such assessment could best be accomplished by operationally describing 
the behaviors required of student, for exmsple, asking questions or 
selecting the best solution to a problem. Finally, the problem-solving 
literature daaonstrated that each of the Abilities selected for assessment 
were modifiable by instruction. Our new test, then, was also designed to 
have practical iq^rtanee to the classroom. 
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? construction of our teit, the literature stiggeated th»t 

SJ^^r!/ ** a^te ftctore. In addition, these problfl.8 
ahould be repreeentrtive of real-life ait-Ation«. Since a large 
proportion of tje pofpulAtion to be measured consisted of socially 

•ocioeconomic bSSgrounds. 
^attertion pjjid to the particular learning problems of th^ ' 

J5! ^•f*^'^*^ »ost llkeay to be handic«s>ped in problem- 
solving abstractions and eieborate cause-and-effect relationships 
^ J^'^"*: -^^^y are also SS^Fto 

test is enUrely «ultipl«-choice, no irriting is involved, and each 
alternative is read to the studants by bm»s of an audio^tSe. 

l^sadvantaged students nay be easily ftrustrated by tasks they do not 
tt^rstand. Iherefore, the difficulty level iras kept law, and tSe 

ilSS'LS «ai«iy-produclng restrictions xere held to a mUiimum. 
T^V"*!* real-life type problems in an atteapt to make 

^S^^^^*^^T^? «»rP«*l«« by ««« of humorous cartoons and a 
wpresenUtion, in the cartoon characters of several ethnic groups. 

MBBoxy for upecific infomatioa may be a si^ificant factor in 
perfomMice on problem-solving tasks, particularly if they are related 

!• i'^'* a«(pendence on menozy by structuring 

S^ti^T^'i^'i*^ for imich there wuld be minimum need for i^ciflT 

SL. S^Ii'** '•f?^'? ***** ^ realistic response f omat 
SS. Sl42^"f??I*i constructed responses. However several trials with 
illilLwXiS^i**' open-endad constructed responses reveslM that for 
!f our tests, scoring sudi tasks would probably be ouite 
SSnSfSit; ' ^ «ultiple-choice reJpbiisesthroS- 

« I'i^J^?*^*^ ®^ "^"^ research and theory literature we 

SiS'^Jni**** iatterpretatioo of tiia results of prOblS-sS?lS 

2 J;,rw2?S grade noms and thatlii. J^d, 

la turn, J^i»J that_we devalop tasks for sevaral age and/or grade 
levjl*. «ac«^the target population was to be second, foith, and sixth 

Sis 3 S^IJ^-^JIS* onecoiflr^ive test with items impropriate 
at each of these gr^ lavels. Bm», perfcnmanee could range from low 
•ecood grade to high iixth grate level. b» r«i oow 

Other^actical eonatralats influeneed our efforts in developing the 
SS'Ss':'^?,?^;.^ "^"^ ^"^^ ^"ct^^foSJs 
Cogaltive QperaUons and Yarlibles To Be Ifeasured " 

Using toe g«iideUae» stated tfbove, the following PS cognitive aperations 
nwe selected to be aeftmred with tasks designed for this i^ect: ^^''^^^^ 
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^ problem, iMi la the dbility to detect, to see. or 
to beeone cimre that a problan exists, it is clasaifiable In 
^/structure of Intellect" (Sl) ai a cognitiiI^?^iS. JSny 

prob3«, thereby Jumping over Se' 
abUity to detect that a problem does or does not exist.*" Given 
a complttc situation Ss are required, in this task, to detezmlne 
if a problem does or does not eacist. »«vcximiB 

Identiftrinff i^ problem . Given a problem situation, this 
cooiitive operation requires Ss to specify vhat the problem 
IS. Again in the SI it is a cognitive operation. In a 
ceaplex situation Ss may not focus on the real or essential 
pafoblm. Ohis task seeks to deteznine if they can identify 
the problem. ' 

Stf^y?! ^ Clarification of the problem Involves 

several types of cognitive operations: 

(a) Asking guestiops. Ihis is the cognitive abUity to ask 

Jiastions irhich irill clarify the problem, it is a diveraent 
thlnkljig operation. «^mw»v 

cgwes. ttis is the cognitive ability to state a 
nurtJer of possible causes for a problem situation. Again it 
is a divergent thinking operation. 

(c) Clarification of ^ goal. ^This is th^ ti)£uiy to ask 
questions or seikTJurBSI^ information which irlll in tarn 

? !? <tov»lop a search model, which will serve to 
clajrtfy the goal, or result in criteria for an ideal 
•Olutlon, It is a divergent thinking operation. 

(d) judging if more Information is needed . This is the Ability 
to judge if more inrormationTs'neeSed or if eaoodi is 
available to. proceed to scdution. It is analogous to the 
cojpitiva operation of evaluation in the S/ 

(•) Anaa^ ^ ^ Foblaa end identifying critical 

^yats* ttis is^ ability idlSalyse a prSlS 

situation into its elements and to identify those aspects 
«hich are critical in pr6bleB identification or solution. 
It is tiie operation ijsplied in level four of the Bloom 
Ttncononiy. 

Bedeflnltion or Transf omation 

Bils is tha ability to change Elements of the problaa situation 
or ecMon objects or events so that theynmlght beeosM useful 
ia adkleving a solution. In essence it is analogous td- 
Goilford's Altaraate Uses Tast or Ibrrance's Unusual Uses 
Jiits. It is a divergent thinking operation which results 
in the product called transformation. It is sometimes referred 
to as spontaneous flejCLbility. 

Seeing apUcations 

Biis is the abOity to extrapolate, to see what the results 
would be if certain solutions to a given problem or conditions 
earns ibout. It is rsj^aented by Guilford's Consequences !Eest 
jW^easures dlvergwit thiiflclng of implications with SMitie 



(6) ygiqcatlw. Thie is the cognitive abilitj- to be «mre of the 

orLS^i»,]I^f***,~ r''"^ ~ hypothesi., poMible aolutloa 
or •olution that has already oeen tried out, to a problea. As 
juch it if chiefly a cognitive ability as referenced in the ST. 

^ involve ^Sic 

■killi reUted to particular curriculMTieas. Ih the nreeeat 
tatft it li the ability to eee the next at^ in a given M 
MVwnee aa neeeiaarily involving verification. 

(7) Solving a Problaa. This cognitive ability was i^proaehed in iiNo 
wv« with reference to sin«^e and aultiple solution pxoblns. 

(a) Solving a single solution problem . This task is essentially 
convergent at closure in that Ss are required to pick the 
one of several altematires uhleh actually represents a 
solution for a problea situation. 



It^^t •oltttion probli . mis task is enntiaUy 

divergent in that Ss are required to identify the aost 
oi^^nal, unique or xnnuRial and suitable solutions for a 
■nltlple solution problaa. 

IhstruMtttatlon 

AH of the instrunentation f oUovs a general f ozaat in vhlbh a 
cartoon or sequence of cartoons are presented on a screen and Ss have 
a test booklet vhieh provides response foxnat. The latter involves 
jmi^slas altenwtlTes, picking the solution, and dr«ring an X on tiie 

ST^SS^SlSJiJ.**^!^?!: ^ -^t^n-tivis arelTiras p*cSrJr 
OOP vwbal deserlptloiis i«iidi are printed in the booklet and read to 
tte dilld. ne pr6bl«i deserlptioa and directions axe recorded on 
•ttdlo tje and pi^r^ synchronised, irith the still pictures. 

2I«f-S?*JL*l'^^ ••^ ^ cognitive qp«rations 
^P«ci**«d above will he given next. 

SensliMi ^JB^lm. Ih this ta«k Ss are shown a cartoon, canarable 
toTOsqEffi^IsM, and asked to detezaine if there il OTlTnot 
aproblen. ttMntUlly the reiipoose Is yes or no. 

MgtllgjygieggleBu ISils tadc is essentially the SMS as the 

STi^'IS?^^"*-^,*^'- S. are iho« a plcSre 
to ^^"^ ttatawits, and adced 

to Idmtuy the one statsMnt vhidi qpeelfies the probloi. 



1. 



SSS^i^* <^lven a cartoon and an oral statsMnt of a 

Mtuitlon, Ss are next given a series of groins of three 

jwtloni and adcad to pick ftroa each tiiree the q^cns nuT 
«o«M be aost usafUl in darifying the prc>blea. 

■^ifg^iy <^ cartoon and an oral stateaent of a problta 

liSlrS: IflSS* ' ^ possible 

causes for ^ problaa end adnd to pldc f^ each three Muses the 
one vhleh aould aost likely be the cLse of the problS! 
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5. CUrlflotlop of flol . In this task Sa are gl^ren a partial and 
««)iguou8lyli8fljiod tadc or goal and aaked tc select fzom each of 
tiie groups of three alternatives offered, the question or piece 
of iafomation which iio\:tld clarify tha goal or afford an adequate 
search andel. 

Judging if nore iafoaaation is needed. Given a cartoon and oral 
dMoriptloi or Vprohlea situation Ss are a«ked to Judge whether 
sufficient infomation is or is not^available to proceed to a 
solution. The goal, search aodei, or ideal solution is well 
defined. 

7. AnalyiEing details of tttt problen and identifying critical eloeents. 

IB. this task a proSlfiTs peesenieTin cartoons and wlih oral 

description including full statcne&^ of the goal. Ss asa asked 
to identify on the cartoon those el«ents which are^needed in 
producing a solution. Ss ai» also asked to Indicate the order in 
which elonents would hars to b« used in working tovard a solution. 

8. Badefinition or transfwinatton. Given a cartoon and oral description 
or a prOblM,^ are asked to indicate which things in the cartoon 
could be used to yield a solution. Ss are required to redefine or 
te^sfon rcMuu objects in order to'see their potential use. For 
•ni^l; a is adced to make a doll by adopting parts of discarded 
clothing. 

9. ' 8>»ing lii rtlcations . Given a problaa and a proposed solution Ss 

•re asked to pick frm groups of three the nost likely resul t If 
the given solution vere ii^lCMnted. 



10. Yerlfleation. Given a probloi situation, Ss am required to select 
the next stqp tram three stated alternatives, the correct one 
depicting a testing, vaUdaticn, or verification activity. 

11. Saving a stogie solution prdblea. Presented with a prdblea 
situation, Ss are required to select fron three stated eltematives 
the one alternative which will sdlve tiie prdblen. 

12. Solving a multiple solution problem . 

(a) ttmsnal solution ; Presented with a problem situaUon, Ss are 
to ehoosefrom among 3 cartoons, the one that represents the 
most unusual solution to the prdblmi. 

(b) Knr mould jou do ItT Presented with • problma situation and 
wee statedsoiutlons, all tenable, Ss are asked how they 
would solve the problim. " 

ipwlfled aa involving multiple choice response 
fwrnat, it la obvious that written or constructed responses would have been far 
prefer«ble fer several of tiie eoeiltlve variable in F8, noteblj addng 
J^Mttons, ffiesslng e«tses» Uarification of the goals, redefinition or 
txensfocmatlon, generation of multiple bypotfaeses, aeeing J^llcatlons, nd 
fl^viag a multiple solution problem. Ouxdng the tatfk develofment phase of 
S*,''??*? » f «sqplored the possible use of a oonstrueted response format, 
act least with 4th and 6th grades, but found the scoring problem unMUiagetfile 
for mass testing. 



Pyoaueticn of i2M atttrutatf 



In addition to galdftUMt fior task davelflBMiit specified above, we 
•lio drew tbe fdllovlag eoaelutioiui vhieh guided vm in teak deveXqpMt: 
the total it« pool ahofold maiber about fifty, and In order to make the 
iattraaant dla^MatlcaUy uaefta, reliable sobacorea ahould be Identified 
M elnatera of about eltfit or aare Itaaa. For the total Itaa pool ve ;)udged 
that fifty «aa a aatiafiietocy eo^proniaa with reettd to poaaible teating 
tlM end ■ialMBi hope ecneemlng poaalbla retliebiltty of the total Inatrannt 
and acmm of Ita aubaeoraa. 

Sabaeorea eould ba genarated for thirteen conponent itm tnew, but 
thia would Man that aoaa aubaeoraa nould ba baaed on aa f ev aa two itaa. 
neae would obvloualy not yiaid reliable avbacorea. Ihua, broader grovplnga 
with logleal a aa nlnca or relatlonihip ware identified aa foUova: 



Itaw ClMatar 

A 8aaali« and Identifyiag (1 and 2)» 

B ClttrifieatloB I (3 and 5) 

C Clarification U l3, K % 6, 7) 

0 Frbblan Parte (8, 9) 

1 Pre Solution (1, Z, 3» ^, 5, 6, 7) 
7 8olvli« Fr^blana Z (9, 10, 12) 

6 8olvli« VrtiblmM U (9, 10, 31, 12) 

H 8olvli« Frtiblau m (8, 9» 10, U, 12) 





BeUebility 


Ko. of Ztena 


Eatiaate 


10 itena 


.28 


7 Iteaa 




1$ iteaa 


.50 


9 Iteaa 


.57 


23 Iteaa 


.57 


13 Iteaa 


.55 


18 Iteaa 


.68 


22 Itaaa 


.73 



Mffareneea eaoog aubfronpa "Solrlac Froblaaa I, n and m" a^r be 
daaerlbad a« foUcwa. Solving FrobHa Z conalata of alngle nd aultipla 
aalutloa probl«iw and Tarifieatlon prbblaaa. Solving Froblau n conalata 
of the aaM aet plua laplieatlona pr6blau. Solving Froblaaa m conalata 
of the aheva plua.tha radaflnitlon prbblcaa. Solving Froblaaa Z la the 
puraat traditiooal aet of prdblau. n and ZZZ take In coqnneata which 
•re pr«bleB-llka but ooneeptuelly different. 



gjpalialnagy %tik PavaloBait 

lha rationale for tfae^tadca and the atataaint of InatroaantatloQ 
«uite dearly flpeeified the parMMtera of the iteaa to be developed. 
However, tha actual prdblaa aituatlona had yet to be Identified. 
narafoM as a f Irat etep in taak davalopaent ve developed a long liat 
of porablea aituatlona imieh aight reaUatleaUy confront diildren In 
gredei 2, l> and 6, which eould poaaibly ba d«ieted in eertoona, nd 
lAlefa would be eultoraUy aeeepWble to divaraa ethnic groupa, boyi 
and glrla, and varioua aoeioaeonoale lavala. The four aaAera of 
our P8 taai aetad aa a for^aatondng group and gnerated a liat of 
approodMtaly 1$0 aueh problaa aituatlona. Xha liat waa then duplicated 
and uaed aa a haala for aubaafuent tadc davglopBant. 

In the nest atage prototype itau were devaloped on carda with a 
vaxbal daaerlption of tha cartoon abldi would Mcoapaay the Itea. me 
card oaelfiad the itea type aeeordii« to the raUonale for taaka, tbe 
verbal aatarial of tha atea, end tha throe raqponae options. One or 
aora iteaa of tlie twalva typea ware devdopad and brought to a ataff 



. «iba nuafera in parcntiMaea refer to tha tadca as deacribed on pagea 
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aMtiog for Initial critique, suggestionA, and corrections. !Ihe itaff 
Mt veddy ttaroiigtaout the project for such discussior.; of ^ v«riott« 
tlMoretieel and practical aspaeta of taslc devtiLopaent./ ^ J 



Vhan a final form iima agreed upon for all twelve item t^pei, 
additional itena were developed in each categozy as a part of an iten 
pool. ^Efroadsately 150 iteni were so develaped. Approxiaately 90 
iteM vara than identified as the Koit praniiing, and we proceeded 
vith tba davtixjpMnt of cartooni for these Iteu. 

A professional artist irho was also a cartoonist was selected to do 
til* work. Ha was given preliainary orientation concerning the need to 
devaloip cartoons which would be sppropriata fw children in grades two, 
four, and six, boys and girls, and various ethnic and socioeeonoaic 
gro«9S. A preliminazy draft of each cartoon was brought to the group 
for e»Blnatl<»i and sent back for revision if the group felt it 
necessary. 

3^ the next stage we began to have black.and.whito slides aade 
fftsi the cartoons. Professional photogn^hic services were avmiieULe 
ca the Pordue ce^pus to do this wozk. As slides were coepleted tbiy 
wre brouf^t bacdc to the groiqp for further critique. In aany instances 
the projected cartoon revealed aspects not noted in or changed froa the 
drawing which required further revisions of the drawing. 

Vor tiie opening directions to orient diildren to tiie test, several 
color slides were aade using a child who was in the fourth grade. He 
depicted several stages of preparation for ih* taking the test. 

As slides were developed and the mbal presentation of the stass 
were prepared, itesui were then coeaitted to a final item f oza on cards 
as Aowa in Figure 1. Each of these cards included a reproduction of 
the slide or slides involved in the itaa. 

A first draft of the entire test was finally assembled by selecting 
the 60 beet items and by including four or aore itens froa each of the 
tMelve eatefories. aaultaneowsly the oral script was developed covering 
the begianing directions, the verbal statoaant of each itea, and all 
dlrectioas necessary to guide the chiUren through the entire test. 
OevelopMat of the test bor>^clet was also begun at this tlae. 

ISie first coepleted draft of tiie instrument was presented idth a 
Carousel projeetor and HoUeasak tspe recorder to the entire Belaont 
staff for eritivie. Several suggestions were made eoneemintj ethnic 
representations of cartoon diaraeters and socioeconomic conditions 
portrayed in -Oie cartoons. Ihese suggestions were incozporated in 
revisions of iMveral itass. 

the flret Trtal With Children 

The first txlal run was conducted on Sunday, January 10, 1971 
vith a saall group of eievett ' diildren rspreaenting grades one to seven 
and both sexes. We oibserved the diildren's perfomance on the test end 
■ade notes thronghout. After the test we asked for their reaetioos. 
Item analyses were also carried oat. The internal consistency index 
(n.20) was .62, the aean was 76.61», the standard deviatioa, H.39, «ad 
the steadard error of neasureaent, 2.7I. The uialysis included itea 

30 



eorrvlations ifith total score and the percent of pupil« selecting each 
ofption. Baeauie K vms only 11, this Item analyaie nr^st be intei^preted 
vlth oootiderable caution. Ibe test included 87 itens at thit stage. 
Shis trial rarealed many problens of admi ^stration, in the audio script, 
la the test booklet, and in the slides. Qius, ire InBediately set to work 
to ravise tha test and to prepare for » full-scale trial run to be carried 
e«tt about three iredcs later. 

Tha Saeobd Prial 



Ihe aaeoad trial vith the revised test vas carried out on Mmdsy, 
Vibruaxy 1$> 1971 with tvo classes each of grades tvo, four, and six 
in Gazy, Lsdiana. these elMses enrolled children of the saM ethnic 
and ■oeloeecQOBic status and diversity as the inplied target population 
for the test. 

Itan analyses were conducted for each grade separately and for the 
three gradas eonbined. Ihese analyses yielded discriaination indices 
la tiM foana of item correlations vith total scores, difficulty indices 
M the pereeat of each group selecting each option, and relii^ility 
tttlaatei of the q^t-half tgrpe. On the basis of these it«i analyses, 
itau vera revised, edited or dropped, and seme nev items were added. 
Ae test laelnded 6& iteas at this stage. The analyses are suaaarised 
ht20irt 

B»e itttemal eoasisteney L,:ax (KR-20) for the Iko second, fourtai, and 
slacth graders, eoobined iras .82. ibe aean score iras 3k,75 out of 6z 
itou, vtth a standard deviation of 6.60 and standard error of estimate 
of 2.81. 



Vor the second graders: 

SR.20 • .60 

SD M k,26 
tm m 2.69 



7or tha fourth graders: 

KR-20 m 

I - 27.87 

SD ■ 5.07 

8BI • 2.5U 



for the sixth graders: 

1-52 
XS.20 * ,69 

X -3l.>9 
8D - kM 
SDC « 2M 



Hit Third TtM. 

rtm tbird triti, rm vith the revited foxa of FEP8I» vm ewrled 
out OB Itadagr* Mureh 1? irilth one class each of grades t«o» four and 
six la Gaiy» IMlaaa» again In a school eon^arible to the target type 
sdMOls and children for kliieb the test ims developed. At this stage 
SQM M» ItMS had been «dded so that the total nwher of ItSM was 6$. 
rbm aaalyaes of the results of this trial are presented next, ^tese 
data ware need to prepare the final fom of the test. 

For the 6if seeoBd» fourth and sixth graders* canblned» the XIt-20 
ipas .86, with a aean of k6,26 correct' out of 6? iteM» vith a ttwdard 
devlatlott of 8.39> and a standard error of estinate of 3.16. 



?or the second graders: 

H « 22 

KR.20 m .72 

% « 38.18 

SD m 6.25 

SEN » 3.29 



For the fourth graders: 
19 



H 

XH.20 

z 

SD 



.75 
Ji6.95 
6.11 
3.06 



Fbr the sixth graders: 



I 

XR.20 

X 

8D 



23 

M 
53.i»3 
3.»»9 
2.60 
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Tlb> Final Joxm o f gPSOC 

Hm final foai of FEPSI eontitted cr U9 itm: Hie final large 
aeala taatiag «m aet in Gazy to run or IftmdiQr, Itoeh 22 and than 
to a a aw a aam daor* later on Monday, Mureh 29 and to eontinae ta 
Nurdi 36» 31 and ^ril 1 and acria on J^il 12. Ihe f irat testi»K on 
NHrdi 22 in IMbel School vna In a aubuzban aehool with all vhita and 
•ftfwnnl rally advaataiad diildran. Obe final fon of the teat «ao 
j araipa a red with the proviaion that the data for aix daiaea at Rbbtl 
would be oidtBitted for itaa aaalyaia, and laat<«inate ehaafea would 
Tro aade if neeaaaazy. Ihia aaalyaia vaa eonpleted on March 2k and 
wiM d^adfad to be aatiafaetozy ao that no fuiidier ehangea ware aade in the 
teat. Am coiviete it«a analyaea are given in Appendix X. The foUoving 
la a iiirj! of -ttie analyaea: 

Coafcined Qradea 2. k» 6 Fourth Grade 



I 


• 1073 


H 


> 3ftQ 


lo. of item • 




XR.20 


« .70 


0-20 




f 


- 35.»»3 


X 


- 3k\& 


SD 


- k.B7 


8D 




SEM 


« 2.65 


flBI 


' 2.69 





Saecnd Grade Sixth (arade 

i « 331 H " U02 

KR.20 ■ .69 KR-20 ' 

X - 29.6if X - 38.63 

SD « 5.33 SD « 3.65 

- 2.96 SEM » 2.35 



A total of 36 itaaa have eorrelationa with total aeorea of .200 
or higher in Htm total group of all three gradaa. At the aacond grade 
level tiMre are 35 itana vbidi have eonilationa of .200 or hifher, at 
the fourth grade level, 32 itaaw, and at the aixth grade level 2k itau. 

The pereaot of atudanta ohooaing each option nay be uaed aa • 
difficnliy or eaaiaeaa index. The percent of atudanta aaleeting the 
ritfit anaaar in the total group ranged txom a low of 311( for itaw k 
to a hi^ of 97> for itew k5 with a mod value of ik^v For aeeond 
gradera the lov percaataga wm 11% for itan 33» the hi|^ waa 96|( for 
itaa k% and wean percentage waa 63$» Jot fourth gradera the lov 
waa 261^ for itaai k, the hi|^ waa 97 for itaa 1|2, and the aean percentage 
waa 75I* For aixUi graders the low percentage vac Uoi f«^ itaai 2, the 
hiih waa 100)( for itwi 36, and the aean pereantaga tea 8lj(. Overall the 
teat haa a qpite high eaaiaeaa level for the aunber of atudanta getting 
•aeh itaa ri|^. 
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ItviiiOM In IIP8I txm drtft to draft meet )M«d on (1) tho itoi 
■Mlym, (2) obMnmtloB of tlw ehildxio't bthsvlor dttrlag toftlas, (3) 
crlti«M ^ tht PS tMM Md tho otttiro Btlaont 8t«ff, «id (1|) erltlviM 
on thm oecHoni'/ hy Btiaont latioMl camattoot and WMbinston off ieo 
■xaxr* 

in tiBtrnI tho foUoviag eorrtetions bad to bo attdo: 

(1) Ibtil totting tint hod te bo cut to obout ^ to aiimtoo. la 
tte flrtt -voMlon it vm aboot 90 niaatot» in tho ooecnd tbout 
€0 aiautoo* 

j 

(2) Our oone^tian of -Um up pr c ipri Kto Saariag for oono itins hod to 

(3) 8oM iUm ihiofa wo far too difficult or fur too oMgr had to 
bo dM0Cod aeeocrdiaglj. 

(k) Zt«u vhleh we poor diacrinlnatora cor diicrlnlnatod 
aagKtl'rily tadamint raviaions to try to iiqprova thna. 

(5) Origiaal •ffoarti to r^raaant Bli«ka and Latin Aaarieana in 
oartooM wo aot alMora aueeaaafnl and had to ba ravlaad in a 
maibar of oaaaa. 

(6) Badcfrouftda in pieturaa wa oftan too mdn auburbia-oriantod 
and had to ba rtritod to ravraaant iaw-ci^ acanaa. 

(7) A larfa amAar of aav aingla and aultl^ a^ution problana wa 
dav«lo9ad alaoa it«a in that oataflor^ aaaned to ba tba boat 
lanaral diaeriaiaatora. 

(8) Tftaiag of tha diractiona and intamla for aaeh taak vara raviaad 
to provida «nou|fh tina for all or aaarSy all ehildraa to eoqpUto 
aaeh Itan but to ka<9 vaitiag tlaa to a aiaiaaa. 

(9) Savaral vaakara wa triad out on iha audio acript and found 
vantinf . Jh the final f om a prof aaaional announear «aa uaad. 
Iha final foni of tha aeript vaa diffarantiatad ao that saeond 

J tradara raceiTid wa raapoaaa tiaa than fourth and aixth gradara. 

(10) 8oM ohildren aeaMd to hava diffiooUar ia identifying eptio^ii; in tha 
anmr booUata bacauae aaparata oftieaa wa aot idaatified,, Thua, 
«a pat ia a large A, aad C on tha thraa optiona in the nawar 
bookXat. 



F inal Form ^ Tteet 

Ihe final fora of the test includes k9 items, two of which ere comleted 
by the children as trial runs. 

Snbtasks Hb. of 

iteas 

1. Sensing problem ^ 

2. Identifying problem ^ 

3. Asking qiiestioiu ^ 
k» Guessing causes 2 
5» Clarifying goal 2 

6. Judging if more information is needed 3 

7. Identifying zvlevant aspects 3 

8. Redefinition k 
9* Sq^cations ^ 

10. Terification 1^ 

U. Sinfip.e solution 3 

12. Matiple 861ution 6 

Ihe final form of the test is best represented in the scr^ of our audio 
tape which includes all of the verbal directions to the children, the 
directions to the examiner, the complete -verbal stateaent of each item and 
its options, transitional directi<Hi8 such as page turning, and picMres 
of all slides. The script is presented In Appendix V. 

The final form of the test is also represented in tiie response booklet 
which gives the verbal statement of each cgption or the picture used to depict 
an option. • •■■t' v -^^^ . 

Obe test is also described in the manual of directions for aAdnistration 
and scoring as shosn in Appendix^ V . it should .b« noted that vhile the 
test booklet qapears to be eiqpendable since the children write on it, -Uie 
■anual indicates that maadc-sense response cards can be used in testing 
children in grades four and six. 

For preliminary analyses the ftiU test has been subdivided into item 
clMStcrs, as given on page 9, which could be used diag^stiea^ly in evaluating 
curricular programs or mibgcaupt of children. As ogplain, viously 
Solving Problems I represents the parest form of traditionaj. problm solving 
tests while II and m include items of other types which require sin^ 
solutions but are not traditiooally indidded on problem solving tests. 

i The final form of the test is an Instruawnt which children find interesting 
S^-**?^*? ^•«»« difficulty levels ar« not high, they do not 

nad it troublesome to produce responses. They also see much humor in the 
teat and will lau|^ spontaneously if free or encouraged to do so by the 
examiner. Froa the examiner's point of view the test is easy to ateinister. 
Few questions or prctolems arise. The exasdnmr's tadc is merely to run the 
t^ reeordeft and activate the sUdes. It is desirable to have a second person 
circulate to mdw sure that all children are performing properly. But one 
teacher ean easily atelnister EBPSI alone, particularly if the class is SMdl. 
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The cost of the test and its administration shovld be moderate. If the 
regular booklet is used the cost per pupil will be approximately tueirtgrcents. 
•^e slide set will cost about ^3.00 and ^he two auaio tapes $2.60 each. If 
iMie teacher adainisters the t^st^ no costs will accrue fcnr a special eacaniiner. 
If scored by teachers there would be no scoring cost. If naric-sense cards 
are used it will cost ti>out six cents per. child to score the test. 

One prdblai in administration of the test is the tendency for 
children to cheat by looking at one another's azuswers. Repeated admonitions 
to tiie group or to individuals sometimes fail to correct this condition. It 
may be necessary occasionally to move an individual child to a position in the 
room where he cannot cGSsmmicate with siny other children. The best antidotes 
for this problem seem to be to spread the children out in the room so that 
they an not sitting dose together^ to remind the group to work alone^ and 
to isolate refractory children. 
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Response Style b 

In the Final Report of Phaae I, m stated that our intent was to 
develop two group aeaeuree of response style: one tapping the iji^ulsivity- 
refleetlTity diasnsion and one the Intez'al-external locus of control. 
The literature review had suggested that these two variables were most 
lilwly to be associated with "cultural deprivation." 

However, we found it very difficult to measure iapulaivity-reflectivity 
In « group for two reasons. First, the expense involved in getting individ- 
ual reaction tiaes was too great— -electronic equipnent would aake it possible 
to get accurate individual reaction times but its cost would be prohibitive. 
Since reaction tiae is the nost iaportant measure of Kagan's ixipulslvlty- 
reflectivity variables, any atteqpt to asasure this variable without getting 
reaction tiaes would be futile. Secondly, other approaches we tried were 
unduly affected by peer pressures. For exaj^ple, we atteapted to get an 
average reaction tiise for each child by aUowing tha child to work at his 
om pace for fifteen itens and then raise his hand when he was finished. 
Howvver, we found that the children looked at each other more than the test 
iteas and felt pressure to keep up with their neighbors. Hence, the results 
mv Meaningless. Although we stiU believe this to be a worthwhUe vari- 
able, the only aeaningfU way to neaeure it is individually with tests 
such as Kagan's (1966) Matching Familiar Figures Test. 

Therefore, we chose to concentrate our efforts on the variable 
iatsmal-extemal locus of control. This variable is very closely related 
to the factor that the "Coleaan Report" on Bqual Educational Opportunity 
(Colsaan, 1966) referred to when it stated, "A stronger relationship to 
aehieveaent than all the school factors together, is the extent to which an 
individual feels that he has soae control over his destiny." Thus, this 
variable is, indeed, a very iaportant one to include in any evaluation of 
curricula for cultws.! disadvantaged children, such as those included in 
the Belaont Project. 

It will be recalled that internal-external control is a higher-order 
expectancy variable in Rotter's (1966) social learning theory. Intemality 
denotes the general expectancy that reinforceaent is contingent upon, or 
eoatrollsd by, one 's own behavior. It is roughly equivalent to intruaental 
of opsrsBt cmiditioning. Externality denotes the general ei^ectancy that 
reinforesaeat is controlled by external forces (including luct)''or other 
psopU and is not contingent on one's own behavior. It is roughly equivalent 
to classical or respondent conditioning. As was aentioned in our previous 
reviaw, the intemal-extemal diasnsion has iaportant propsrties of cognitive, 
■otivatioaal, stylistic, and attitudinal variables and it is precisely 
the coafsrgeace of these variables into one factor that aakes it such a 
unique and potentially powrftal focus of inquiry for this project. 
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gMtett Prodttction 

A ntiaber of probleu mre encountared in trying to dtrelop « group 
M«sur« of intemAl-oxtemal control, however, A theoreticaUy pur* aea- 
•ure would require a series of paired probability stateMnte such as, 
"There ie a X ehwee the teacher wiU saile at ae if I think of the 

right anaver and a % ehuce if I don't." Such stateMnte «re obviously 

beyond the abilities of aost elementary school children. let w needed 
a scale lAich would elicit the best possible index of a child's degree of 
preccived contingency of reinforccMsnts on his beharior. 

The only for«at lAich secMd feasible for group testiJig was a ■oltiple- 
choioe fonftt where alternative reepenses c«ae froii the population of re- 
sponses children are likely to aake. We did sooe saapling of ehUdren*s re- 
sp(.Mes te ths kinds of questions we wanted to ask by presenting to elenentary 
school agsd children a series of stiauU which poisted the occurrence of a 
reiaforceaent and asked the children to supply a response— e.g., lAien are 
teacher's happy?" This stapling was infonwl but aided us greatly in 
developing test itcM. 

At the outset we aade a auaher of assuaptions on irtiich we decided to 
base our aeasure. First, we assumed that intemal-oxtex^al expectancies 
a«y be either highly generalised or very specific to situations and rein- 
fereMi#aU.aad our it'^ should reflect this. Secondly, m decided that 
our itsBs should center on reinforeeMnts relevant to acadeaic*type behaviore 
because our interest was in aeasuring internal-external control as it is 
relevant to acadeadc perfonunee. Thirdly, it was assuMd that likely rein- 

?v r?'*^ «»»il<»ren would be thinge like approval, atUntion, or 
arxeetioR of both parents and teachere; peer reinforceaents such as adair- 
ation, attraction, or envy; and self-reinforceaents such as pride, satis-> 
faction, etc. These assuaptions guided us in developing items. 

For ths prstesting, it was decided to develop a four-alUmative aaltiple- 

JiSifl.!?!!"* !Ji*5 fTlS***? * •~"« Intemal and two external 

alternatives. ^-The following is an exaaple of one of the iteas actually used 
in the pretestings 

"This child had a good day at school today. Why do you think he 
had such a good day? Did he have a good day because: 

a. All the work was especially easy today. 

h. The chUd had done aU his hoaswork the night before. 

c. The teacher waa in a good aood today. 

d. He worked hard during his Area studiy tiae and fialsbad his 
hoaework." ' — 

The first and third altemativee repreeent externally oriented choices while 
the second and fourth alteraativee are intemal choices. 

In keeping with the cinepaychoaetric approach, both the etea of the 
iteas and thsir cerrsspendiag alUmativee were presented visually with 
•lidee oa a screen in front of the elas srosa. Figure 1 presents an ex- 
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aapU of tbt iUa dMcrlbed tUborm, Dtiring the testing, the child had before 
hlB a test booklet vith e«eh Iten illustrated in exactly the eaae mj ae it 
vat on the eereen in front of the room. A aiagle itea was presented on each 
paco. Thus, on angr giten itea the child had before hia the ssm iconic 
r«pr«seaUtiens on both the screen and his answer booklet. It was thought 
that this double redundancy of the stioulus Material would aid the child 
in rMwAerlag each iten alUmatl?e. An atteapt was Mde to nake the 
Tisual atimli ethnically neutral by using stick-figure representations. 
Ths •anadaer stood in front of the rooa reading each itea as it was pre- 
sented on the screan and pointing to the appropriate altematites as he 
read the wards that corresponded to then. The child's response was 
slaply to draw an "X" through the picture that rcpresenUd the alternative 
he preferred. This response foraat eliainaUd the necessity for the child 
to be able to read or write. The ecale had U iteae in all. 

III. P^tttt4lf ftfoeadure aad Besulti 

Early in Pebniary this soale was presented to children in the second, 
ftfurth, and sixth grades at Dmeaa Bleasntary School in Gary, Indiana. 
Those children mrm aU black and caas predoainantly froa lower-aiddle and 
upper-liOMr socie-eeoneaiv&baekgrounds. Two teaas of experiaenUrs were 
eapl^yed with two aiabers in each teaa. One aiaber of each teaa read the 
instnictioas aad the iteas to the children while the other ae^r ran the 
slide projector. The pretesting all took place in one day and a total of 
119 children wire tested, Ineluding 32 second graders, U fourth graders, 
acd 45 nixih graders. 

Generally, the procedure wint saoothly although the test seeasd unduly 
- long. It was neeettary to go slowly through ths first few item in order 
to be oertaln that eaeh child andarsteod what waa recmired of hia. The 
fourth and sixth gradsrs laamtd Tory rapidly how to aark their answer 
booklets, whils sobs second-graders required four or five iteas to learn 
to respond qaiekly and appropriataly. 

The results of this prettsting indicated that there were a noaber of 
aajor problsas with our asasure of intsmal-extemal control. Gtoe problea 
wae that the children tended to ehooso the internal' alteraatiTes auch aore 
ofUn than the external altemativts at all grade lovels. Out of U iteas, 
ths asan auabsr of item oa shich exUmal altematires were ehosan at each 
grade level wire: second grada, I4.OS (range: 4-28); fourth grade, 5.88 
(range: 0-l4)j Md sixth grada, 4.I8 (range: 0-I4) .-ilthough the tendency 
to choose aore iatemal thm external alternatives does not neeessarily 
present a problwi, the fact that it Unded to restriet the raagt of scores 
in this sa^^ was indeed a problea. An itea analysis revealad that the per- 
cent of ohildren ehoosiag an axtemal altematiTO on aiay itea varied from 
cJ? to 66% at the second grade Isval, aero to 50(^ at the fourth grade level, 
sero to 369 at the aixth grada level. la other worda, at the aixth 
grade lawl the itea that drew the aost choices of an external alternative 
oBly drew such a response ft'oa 3&% of the children. 
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A Mcoiid Mjor problM wm 1>he tantleney f *r childrm to ehooM tho third 
•ad four^ alt^raatlras •ifftificantly mo^ ofltn th«A tte first and Mcond 
ehoicst* Table U thorn tht Mm nixr^ber of ehoieoa of oaoh altomatiYt at 
taeh frada Xtfol. Thia tandanqr was indapandaat of vhathar tbt altamatiToa 
iUuatratad iatanud or axtaraal choieaa. 



Table k 

Naaa ViMbar of Chaicaa of Each Altamativa 



Scidtf 




2 




L 


2 


7.72 


9.00 




14.34 


4 


6.29 


6.43 


12.77 


16.50 


6 


7.27 


6.40 


12.16 


18.16 



TlM t«ad«ne7 to ehoos* th* last two alt«nuitlv«t »ott often suggotts that tht 
ehildr«a at all grad* lawlt had diffiealtx itMiibaring tht Infonuitlon for 
•aeh alttrnatlvt and, •tptcially, tht firtt two alttrnativtt. 

la tj^itt of thttt aajor probltaa, tht Kudtr-Rlehardaon rtlltbilltitt 
obtaiatd at taeh gradt Itvtl utrt: ttcoad gradt, .6S; fourth gradt, .74; 
and aixth gradt, .SI. Thm, tht childrtn utrt rttpoadlag in a fairly eon- 
•itttat Mimtr to tht ittM* 

Rtvitiaf^ M*ra^3 fttttmal §sa3is. 

On tht haalt of our prtttat findlngt, a aiabtr of rtrltiona wtrt aadt of 
tht tcalt. ■ Manor of tbttt rtvitiona wtrt proapttd bgr eoHtntt aadt by tht 
Offlet of Edttcatioa't ttaff aad CMianltaatt doriag a titt rlait at Furdut at 
Mil at from our prttttting txptritaet. Parhapo It would bt bttt to litt 
tht conatnta aad eritieltat aadt bgr tht Offlet of Education ttaff btfort 
dttcribiag tht actual rtTitioat that wirt aadt: 

Ctaatata aad Soggtttioatt 

1. Ptrhapt tht ehild haa troublt holding 4 alttrnativta ia aiad 
(Fotaibilit/ - qpds ehild on 4 alttrnativta to att if thia it 
trut). Caa tht aUabtr of alttraatlTta bt rtduotd to tw» with* 
eat ferdag tht ehild iato aa tithtr-or tituation? 
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2. Flirlupt Um eliil4r«ii oould be Uu^ht Ufor* tb« t«at to 
MtoeittU Mrtaia pietvr«« idth u«rt«iji responses* so they would 
not h«Ts so m$Mj now stiaoli to hold in «lad. 

3. Sow plet«ur«s (choices) sees to be aore directly representstiTs 
of verbal wordlnc of the altemstive than others. Psrhaps the 
child CM rsMMber these »ore easily and therefore chooses thsa 
simply because he ean reaeaber thM. 

4* Soas pietores drair ths child *8 interest faster than othsrs (e.f.* 
baseball* bat, T.V.). Stiaulus value of the pictures should be 
OR aa eqiaal level. 

5. Childrea should have hair. Hair could be used for sex differentiation. 

6. The syabols used to iadicate "Luck" should be changed. In addition* 
ths draniags uaed ia the pretest are too stylised— eosM children 
Bay not know uliat they stand fer. 

7. Soas alteraatives aay be favoring aiddle class. For exaaple, 
father at the offiee aay be foreign to aany children. 

9, To help the child put hiaeelf into the picturee, uee preaoune to 
help the child identify. Exaaplet If xsa wre reading, and tout 
taaeher were firoMiiag. . . 

The first suggeatioa aaa veil-taken and we have snbeeqoently reduced 
the aoiber of altemativss trm. which the child anst choose froa four to 
two. This ehtat* ia foraat aade the second suggestion unaseessary. In 
retpease to the third ssggestien, ue have carefUUy'gone over each itea and 
revised both the wsrdiag of alteraatives as well as soas of ths pictures 
represeating the alteraatives. This has bsen useful and we believe 
there ia new a aora even and direct relationship between the wording of 
altamativss aad their pictorial representation. In ths proceee of reducing 
the ««ber of itsa alternatives, we aade an atteapt to aaawsr the fenrth 
criticiM bgr picking pietaree with co^Murable interest valus for each itea. 
Seae of thia seleetioa was doae on the basis of our preteetiag daU (for 
«aMpl*» cliaiaating choices whsre nearly aU children chose the saas 
altevaativs) bat seas eeleetica neeeesarily had to be dons on a aere 
intttiUva basic. If we had had tiat, we would have done seas pilot 
tettiag with children of appropriate agee to coapare ehildrea'e preferencee 
for the pioturea. Uafortaaatcly, the pace of this project did not allow 
for cueh pilot teetiag. Ia raepease to the fifth and aixth suggeetioae 
the children were givea haic aad generally aade to be leee stylised 
figurec. Howver, m retained etiok-figure presenUtione in order to 
iacnre the athi^c aeutraUty of ths stiauli. The^ eyabol for luck was 
also changed id.Um direetioa suggssted. The seventh euggestion was 
•gain Mill-iaksa aad wa changed eeverai itsae in order to picture 
fatters imrkiag at aaaaal labor kinds of Joba rather thaa "at the office" 



M w had prcTioMly don* in som it«>f.j . Finally, m did revlM tlw 
wording of our iUb pratentations in «n attvnpt to g»t ehlldrM to aoro 
r«adl2y Idwitlfy with flgurot in the Uom, as th« eighth eoMtnt abovt 
•ugg«tt«d. Ws did thit by tha om of the pronoun "you" in Mch itm 
(m« final Inatmetiont below). 

la addition to thoM ravisione, wv deeidod to radue* the total nuriber of 
itaaa trm 44 to 38. Me would have reduced the nunber of iteas evan farther 
bat it waa felt that keeping a fairly large nuaber of iteas in the scale 
would allow us to furthsr identify the best iteas and reduce the seal* aora 
at a Utar tia*. In addition, m decided to keep both positiva and nsgativa 
prasantatians of each itaa situation as we had in the pretest. For axaula, 
to balaaea an itea in which a child was pictured having a good day at school 
ws incladsd an itea picturing a child having a bad day at schools He wanUd 
to kaap this fsatur* because a child's iaUmaUty aiy vary tram positiva 
to aagativa situations. It was also decided to include several "cue words" 
balow aaeh altamativa to aid the child in reaeabering which alternative was 
raprasaatad by oach picture A further revision 

that was aada of tha test iteas theaselvas was to include an equal nuiber 
of iteas in whleh a faaala was the "hero" as those in which a aale was tha 
"hero." Tha pretest had included only aale-like figuras. 

A BUBbar of procedural changes were also aade. Although wa aaintainsd 
ths asaa response node for saeond graders as ws had in the pretesting 
(drawing an "X" through ths chosen alternative), wa changed the response 
aod* J'^wrth and sixth graders. Fbr thssa groups, ths two alternatives 
i»re labeled "A" sad «B" and the children choea the alternative they 
wMtad by blaekaning the lines an an lEK card under "A" or "B" with a 
apecial aaohlne-scorabla paneil. This pandtted a treaeadous savings 
in tijM In ths aaalysss. This ehangs necessitated scae slight revision 
in tha iastmetlons for second graders as opposed to fourth and sixth 
graders (sse tha two sats of instructions below). Anothtr procedural 
change was to hava the instructions tape-recorded rather than reading 
the lastruetlons "Uva" during ths tasting. A pleasant-sounding feaale 

"SrZ l^f.*^!*^ **** «>• second graders and one for 

the fourth sad sixth graders. This increased the ease of adaiaisUring 
the tast and penaitted a aore atandarditad a<tainistration. 

tiaA lam al ^ Jsiaaal'^bisiaA scai* 



C<«pies of the final version of the- scale «re included in the test 
Sy**^' ^^'^^•M^^P^ of the taped Instructions are included in Appendix VI. 
Jsrusal of this aaUrial will provide the best description of this scale. 
BFl*f3y, it ean be daacribad as a visuslly presented, group asasura of 
lataraal-oxtamal control with audio-taped instructions. It pressnts the 
subjaet lAth an oqual nnabar of poaitivaly and nagativaly toned aituationa 
in wiioh he or ahe anst choose either an inUmally or axUmally oriantad 
axplaaation of tha aituation. It includaa 36 iteas in all and is dssiosd 
for UM with elaasntary school children. Tha child does not have to be 
••H; , }^ rsspond to this test and it should be espscially 

usafttl with young and/or culturally disadvantaged children. 
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• 21^ ffttflUiTt Prmtmrmnem T««t 



A McoMd atpaet of r««penM styl* was MMurad bgr a 15 lUa U&t of 
cofRitivt proiitrMeo orifliuUy dotmlopod ^ NeSwiiol (1967). Th» Cofnitlvo 
fffmmtt—t is Mdolod afUr an iastrvMiit deiroloped by Hoath (1964) to 
•inlMU eorUln otteoMa of high school ptqroles eoursss foUoMing a prograa 
»r iastnMtim aivanesd by ths Plvslcal Seisaco Stttcljr (kNMittoo. Ksath's 
eonosra ins net nlMthsr ths s>tttont can idsntliy eorrset iafoMatloa, but 
rathsr idiat ths stttdsat Is likslj to do with ths iaforMtlon iaUUsetuallT. 
Hs postalatsd four tmj* in whieh a stodsat Bight ehooss to rsspoad to 
instnietional aaUrialt (l) vw mb w spseiflc facts or tons, (2) sssk 
praotieal appUcations, (3) ask critical <|usstions about ths iafonution, 
•M (4) idstttify ftadawatal priaciplss siriMdsd in ths infomation. 
Hsatb eoMtroetsd a 20 itsa eogaitivs prsfsrsnos tsst in vhich ths stsa 
prsssatsd iaforMtion sad ths four altsmatifss prsssntsd sach of ths four 
eognitivv procsssss vhich sight bs applisd to ths aatsrial. Hs found that 
•tudMts taking ths PSSC physics coorss dUfsrod tram control groups br 
shoMing Isss prsfsrMBCs for araory of spscific facts and for practical 
appUeatlons, and a strongsr psrfisrsacs for qusstioning assia^ioos aiid 
•Uting ftadaasatal priaeiplss. Thsss fiadinifs suggsst that Hsath's 
approach doss asasurs diffsrsacss in cognltivs styls. 

Ths cognitivs prsfsrones tsst ussd in ths prsssnt study was constructed 
froa a pool of 60 itsas which had bssn dovslopsd and triad out earlier with 
uppsr slaasatary and Junior high school studsnts. Each itsa introduces ons 
or two santsness of inforaation fipoa a fourth grads history book. Ths stsa 
is foUowsd by two altsmativss dssignsd to ataaurs ths w^ ths child choosos 
to rospoad to ths aatsrial. Hs aay ehooss either to rsatater som factual 
aspset of ths aatsrial, or hs aay ehooss to psrfora soae inUllsctual operation 
on it. In ths latter caUgory, the pupil aay draw an inference, project 
a trend, gsnsraliae to a acre indusiTo etateasat or question ths inforaation 
given. Itsa 1 of ths tsst is prsssntsd bslow: 

In pioBSsr days, iviter for hoMs was plentiful but nails had to bs 
shipped froa Bagland. Hhsn soae pionssrs aoved, they burned down 
the old honsss to got nails for ths new hoass. 

A. This aakss as think that nails had to bs shippsd tram England. 

B. This aakss as think that psople find ways to have what they need. 

Twenty iteas wsre sslsctsd tram ths pool of 60 on ths basis of thsir 
siaplieity aad liksly appsal to youagsr ohildrsn and wars prstsstsd at 
Klondlhs nsMatsry School nsar Wsst Lafayette, Indiana. Itea analysis 
statiaties were eoaputsd ssparatsly for grsdss 2, 4 and 6/ snd ths 15 
itsas with ths beet itea etatiatice across ths thrss grads Isvels were 
retained for the final teat. (Appendix XI ) 

The 15 itea cognitive preference teet was added to the 36 iteas aeasuring 
locus of control and adainiatsrsd to ths Gary saapls aa a single test 
adaiaiatratioB. Ths cognitive preference eection required 15 ainutes to 
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adBlnltttr and mm not iaeludtd in the battery at the second grade level 
in order not to extend the testing eeeelons beyond a reaionable length 
of tlBi for the younger children. 

Am with Locus of Control, the instructions and itens for the CognitlTS 
hrefersnee Test was presented siaultamously by print and t^ rscording. 
Bach ItMiwirtjrsad by a feaals voice end pupils could follow in their oun 
tsst booklet, or siiply listen. - Students responded bjr Marking their 
ssleetion (a or b) on an IBf answer card. 



Adnlniatration of the Hev Cogniti-.e Heasures and the 
Selected Aebieveoent Teats to the Specified Populations 



Ihe populations requested were advantaged and disadvantaged 
second, fourth and sixth graders vho are Blacks, have Spanish 
sumiMs, or are other Caucasian ^ildren, foraing an iB cell sampling 
strata. Ibe saiq>le was obtained trm the (»»y Public Schools in 
Qary, Indiana. These schools have a large number of disadvantaged 
children eligible for Title I F^graiss . They also have a large 
percentage of Black children in the schools as well as Spanish 
sumaae children whose parents were inaigrants from Spain, froM 
Kexico, tram the Southwestern states bordering Mexico, and aore 
recently from Puerto Bieo. These findlies have been in the Gary 
area, acm since the early 1920*s, sqm as the result of the ia^iortation 
of strike breakers in the 80 's and 30*8, and nore recently the labor 
shortage resulting trm World War II and the Korean War, which 
attracted asn who were unskilled and did not need to be proficient 
in the Bcglish language. The Black populations have equally rep- 
resentative groups froB the last five decades in this century. 
(Gary had the largest percentage of Blacks of any city in the North 
as reported in the 1930 census and aany Blacks iaigrated frca the 
South to Gary during the period imediately following World War II.) 
Gary's popuUtion today has one of the highest percentages of Blacks 
of any city in the United States. Along with Cleveland, Gary gained 
nationwide ptiblicity as a result of electing a Black Miyor in i960. 

The Gary Schools have an exceptionally cooperative adainistrative 
staff and Division of Research and Developnental Services which 
facilitated this effort. Excellent data were avaiUble from the 
research staff on the distribution of pupils by grades, ethnic 
classification, and socioecqnonic status. Separate populations were 
■ade available frcai the som 3 to If ,000 children available per grade 
for both our preliainary and the final testing with only niniaum 
prior testing of these children during the school year for other 
purposes. It was also possible to avoid special and experinental 
groups. Further Gary had aehieveuent tests and IQ data on these 
children which had been coUected La Ute October, Nbve^er (1970) 
and January (1971) > and thc?e data were available on a systea wide 
basis via coaputer print-outs aade availtf>le to the research teaa 
at Furdut. 

After the initial developaent of the tests and local tryouts, 
editing, and restructuring adainistration of the initial experiaental 
foxas was acecaplished with relatively large saaples in the Gary Sc^jools 
during the first few weeks in 197I. Froa this initial data gathering 
iten analyses, internal consistency analyses, and in soae instances 
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^ i. ^if^^ achievement and IQ test criteria, were 

maA9. Further it«a editing, final adkuinistrative prepu>ations 

°' retearch instrunents were 
•dainittered during the laUer part of Iterch, 1971. 

Pour teuM, connitting of a principal investigator and a ttaff 
Of ^aduate students, ateinistered the tests in seven schools in 
round robin fashion over a period of tw weeks. These schools had 
all indicated throuiJi their principals that they would concur in 
having the axperinental testing in their schools. Each principal 
•PPolatM a coordinator for his schools and kept in touch with the 
QaryBesaarch Division coordinators and the BeUnont adainistrative 
staff at Purdue Italversity. All of these schools were visited by 
the adainistrative teaa ftw I^urdue Itoiversity fbr the purpose of 
rapport and to indicate our availrt)iUty for questions froa each of 
tte school Mordinators. All procedures were explained and the 
Ifaiversity pbone maber, as well as that of the school coordinator 
in Gary, were g^ven thea. ^ - 

She testing went saoothly as the result of the careful coordination 
ISJjf^?;,.?^* iiwe only two exceptions. One was in a school 
where the building coordinator had gather together appropriate 
fprade 2 and k classes but had not realised that he was also to have 
all the other latin sumaM pupils in grades 2 and If tested as well. 

^ 0' testing. F!vcu with this alert 
tte fbttpth testing teaa in the round robin was unable to pick w> 
these additional 60 latin surnaae children. As a result a special 
trip had to be aade to the Gary schools by all four teaas two weeks 
later after Gary's Spring Vacation. 

Ihe second problw occurred when the principal of one nf the 
predOBlnately White, advantaged schools objected to the stiaalus 
pictures used for obtaining the samples of written language production. 
The rMeareh teaa acceded to Ms wishes not to give this aspect of 
tte testing In his school and as a result on this one variable the 
^ite^vantaged saaple is below the sise we would h^ve Uked "... 

29, 30, 31 

tS of 'lteS*22 affluent saaple took place 

^ 4 ?^ ^ • resuj-t of extensive pretesting and practicing of all 
adainistrative procedures both inftonaaiy in greater Lafhyette as 
well as the aore foiaal classrooa pretesting sessions In the Gary 
schools, the final collection of data went saootbly. The probleas were 
ilJPi^ •^•inlfit'ative nature and did not influence the 

test-taking perforaance of the children to an extent which wouU 
influence the Interpretation of the test results. The empirical 
verification of this stateaent can be found in part in the hi^ 



Internal consistency reUebllitles wb^ch were fbund for the developed 
MMuree. 

The oral and written language development data were collected 
on an individual or small group basis prior to the Iterch period of 
foraalised standard testing. Thus the preponderance of the BeLwnt 
Aroject testing took place during March. One group was tested in 
April, and the aehieveawnt and iq tests ^e administered during Ute 
fall and early winter of 1970-71. 

"inr""fr Fulflllnent . 

One of the prime requirements of the Belmont Request fbr Proposal 
mM to fill a 2 X 3 X 3* 18 cell stratified sai^ling plan with at 
least 50 subjects in each cell for each test or a miniaimi of 900 
siibjeets in all. Ihe three main variahles were advantaeed-dis- 
adwaataged; ethnic hackgrounl, Black, Spanish speaking, and other 
Caucasian; and grade level. The grade level and the advantaged- 
disadvantaged stratification was no particular problem because of 
the population available. The school census counts were very 
accurate with only minor week-to.week deviations because of transfers 
and attendance variability. Furthermore the testing was planned 
for very late Nurcb and wly ^il, when the weather is at its best 
and the health of the children probably as good as anytime during 
the year. The socioeconomic status data had been carefully cheeked 
at the beginning of the school year to determine eligibility for 
Title I reimbursement. The advantaged-disadvmntaged classification 
was based on sampling within the schools that were so classified. 
Children in the advantaged schools who were eligible for the free 
school lunch program however, were also classified as disadvantaged. 
The very Ligb socioeconomic status school pidced in order to get an 
even better picture of the influence of socioeconomic status on the 
cognitive variables had very few Qpanish surname children or Blacks 
and the few lAo were tested were omitted tram the analyses in order 
to get better homogeneity in this '*19th cell" of the savlinc ceU 
plan. 

The n of the cell sises for the cognitive tests is reported in 
the analyses of variance for each of these variables. (Vote that to 
the three-way analyses of variance n*s must be added the affluent 
lAite sample in each grade.) Tist results for about 1200 to 1300 
diildren were obtained for whid> excellent identification on the 
three strata (and aimmg the tests) could be determined. The stt^le 
sites were sueh that the results can be said to be clear cut with 
differences statistically significant generally weU beyond the 
one percent levels or dearly of no practical importance. AMilysis 
of variance error terms had on the order of 1,000 degrees of freedom 
and correlations (within grades) on the order of over 300 degrees 
of fireedoai. It is clear then that for relitf>iUty and vaUdity 
deteimlaations with tests of this q]uality, larger saaples than those 
obtained would have been wasteful. \ 'j 
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statistical Analyse! audi Interpretation of Resulis 

Ibis sespent of the Final Report is par'^itioned into six sections « 
Sscb of tha first five include data, statistical tests and inter-> 
preiations peculiar to a perticular area of cognitive develop«ent. 
In tbe sixth section % mmmxy of the intercorrelations ew>Qg the 
cognitive I acblevesient end intelligence variel^les is developed* 
In addition 5ncipal cospraents analyses of th^ correlation mtrices 
are described and interpreted. 
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Concept Fomatim 



In deteroiining the differential effects of grade level, race and 
socioecononlc status on cmcept foraation ability a 3 x 3 x 2 design 
was used. 

For purposes of coqputer analysis of Tariance, dependent variables 
Mere identified as follons: 

(1) Part I of the Concept Foraation Test, the Piagetian conservations; 

(2) Part II of the Concept Formation Test, classical concept foraation; 

(3) Concept Foraation ^tal scores. The populatico sasple Mas classified 
and coded in the following auumer: (A^) disadvantaged, (A2) advantaged 
children, (Bi ) grade two, (Sb) grade four, grade six, (C| ) 
Black, (C2) latin, and (63) White. ^ 

The analysis of variance for the dependent variables is reported in 
the first three tables of i^ppendix VII. 

Main Effect Plfferences 

Significant aain effects (p < .01) on variables A, B, and C were 
found. Means for the aain effects of variables A, B, and C «k the 
dependent variables are listed in the next three tables of Appendix ?II. 

Tiiere was excellent separation by grade level with a greater difference 
betwsen grade twt> and grade four scores than between grade four and grade 
six scores. This result was predictable on the basis of Piagetian Theory; 
the test saqOed behavior peculiar to the concrete operations stage 
tages 7-11). Grade six children tended to top out on the test, especially 
on Part I, but there still was a difference of aore than three points on 
the total test betwsen grade six and grade four as cospared with a difference 
of aore than seven points between Tade two and grade four (possible 34 points). 

Using a procedure due to Hewuft aiiid Keuls it was found that Hhites 
perfonsBd significantly better than Blacks or Latins while the Blacks and 
Latins scored about the saas. Actually the Latins scored slightly less 
than the Blacks on each part of test. This asy be attributable to a 
language factor. It should be noted that the exiainers were White and 
the recorded voice on the test tape was that of a White feaale. This 
could hava favored the White children. 

The disadvantaged group scored significantly lower than the advantaged 
group on Parts one and two as well as the total test. Howsver, the actual 
point difference was slight, 1.7 points on the total test. 

InVf FK^^fflT Batiwn gffeete 

For Ftot I (conservation) there were no significant interactions at 
the .01 level, howivsr the A x C interaction approached significance at 
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the .05 level. For Part II (classical concept fomation) there were two 
significant interactions; A x B (p < .01) and A x B x C (p < .05). No 
significant interactions were discemable for the total test. The neans 
for the interactive effects of A x B are tabled in Appendix VII. The ceU 
neans and standard deviations for Parts I and II and for the total test 
naj be found in Appendix VU. Here there appears to be little difference 
batmen advantaged and disadvantaged subjects at grade two. However, 
the advantaged fourth graders did nearly as mil on Part II as did the 
disadvantaged sixth grade subjects. This view is supported by the cell 
■eans for Variable Tiio where cells A2 Bj C2 and A^^ B^ C,, and Ag B3 Cg 
and Ai Ba Co are co^Mved. Further consideratici of th« cell neanS for 
variable 2 suggests an interaction of variables A, B, and C. For Instance, 
cells Ai B2 C^, Ao Bo Ci and A9 show little difference between aeans. 

Sljailariy foT €eUa Xi 63 C3, 1, % and Ag B, C . Thus all three factors 
coabined contribute variance which is above and^beyond that esqplainable 
bj the individual variables or bjr the variables talmn pairwise. 

Correlation of Concept fomation Heaaures with IQ and Achieveaent Scores 

Analysis of the correlation aatrix for the tfiree grades on concept 
fonwtion with the general aehievewnt variables and IQ showed smII 
correlations ranging ftosi .08 to .36 with two-thlrdS of the coefficients 
falling in the range .15 to .28. Thus it appears that these tests tap 
a factor or factors independent of IQ and achievewmt. The correlations 
■aj be found in Appendix XH. 

Ihtercorrelation fif Concent Poraation Heaaures 

The correlations between Parts I and H of the Co&cept Formation Test 
were .332 at grade 2, .220 at grade 4 and •283 at grade 6. All of these 
are aodestly, sited correlations and indicate that lAiile ability to score 
on the conservation iteas is positively related to the saw abiUty on 
classical concept foraation iteas the two tasks clearly are not identical. 
The correUtions between Parts I or II and Total score were, of course, 
auch higher. They ranged tram. .608 to .951. 

Perfo:?aance of Affluent and Advantaged White Childgeii 

A series of t-tests were used to deteraine if any differences 
existed between the scores of iriiite advantaged (aiddle-aiddle and 
lower-alddle class) children froa the target population and a sam>le of 
Hhite affluent children tvcm the saae school district. At graie two 
thb affluent children did significantly better p < .01) on Part I but 
the White advantaged groi9 did sl^iificantly better (p < .01) on Part II. 
The total score differences favored the affluent group. This result 
indicates that Hhite affluent children's general developaent level was 
higher but that thsy were not superior in identifying coaaon attributes. 
At grade four the sigpificant differences (p < .01) favored the White 
advantaged children on all three aeasures. However the cctual score 
differences were less than one point. At grade six the White advantaged 
group perfonasd significantly better (p < .01) on Part I and on the total 
score but not on Purt II. The actual point difference was exbreaely 
laall. These data are tabled in Appsndix TII. 
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Taken together these results indicate that there seems to be no 
consistent superority of the White atf fluent children over the White 
advantaged children. In fact the White advantaged group performed 
higher on more measures than the White affluent group. 

Rractical Considerations and Liplications of the Analysis 

It appears that the statistically significant differences among the 
*ethnic groups and among the socioeconomic groups do not reflect true 
differences in the discriminability of the Concept Formation test. Only 
the factor of grade level yielded score differences sufficiently large 
to discriminate among children. For Black, Latin or White children or 
for disadvantaged, advantaged or affluent children little more than one 
or two items (often less than one item) ever separated them. 

At the ver^ least the Concept Formation Test achieved a measure of 
culture*faimess among children of varying ethnic and socioeconomic 
background* 
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; I^guage Development 

Word Association 

Both oral and written versions of the Word Association Test were 
scored as 1) paradigmatic (response falling in the sane general graimatlcal 
class as the stlaulus item) and as 2) homogeneous (falling within the same 
subclass of noun or verb within the paradi^tic category). Thus a response 
is scored paradigmatic if "you give a noun, get a noun}" "give a verb, get 
a verb}" "give an adjective, get an adjective;" "give an adverb, get an 
advarb." A response is then subscored as homogeneous if the noun is the 
sans subclass > "Give a bass noun, " "get a mass noun; " "give a count noun, 
get a count noun;" and "give a transitive verb, get a transitive verb;" 
"give an intransitive verb, get an intransitive verb." Adjectives and 
adverbs do not have such subdivisions. Consequently, the numbers reported 
are spaeified as either a paradigmatic score or a homogeneous score . Of 
course the homogeneous score cannot exceed the paradi^tic score because 
a homogeneous response is by definition a paradigmatic rsaponac, but the 
reverse is not necessarily true. 

Ma3.n Effect Differences 

The following data were obtained from a 2 x 3 x 3 ANOVA. Tabular 
presentation of the analysis may be found in Appendix VIII. The three 
factors were socioeconomic status, advantaged; disadvantaged; grade 
levjBl, 2, 4, and 6; and ethnicity. Black, Latin and White. 

For the. oral paradigmatic scores, all three main effects were 
statistically significant, for socioeconomic level et the .05 level 
and for grade and ethnicity at the .01 level. There were no significant 
interactions. For the oral homogeneous scores, again all three main 
effects were statistically significant, this tine all at the .01 level, 
with no significant interactions. For the written paradigmatic scores, 
all three main effects were significant at the .01 level. In this case 
there were two significant interactions: advantagedness by grade at the 
.01 level and grade by ethnicity at the .05 level. For the written 
honogeneous scores all three main effects were statistically significant 
at the .01 level and one Interaction, grade by ethnicity was significant 
at the .05 level. 

r ^Newwui'^euls post hoc tests were computed for the main effect means 
of-^ade and ethnic group for each of the four analyses . For each analysis, 
the means for each grade differed significantly from those of every other 
grade at the .05 level or better with one exception. Means for fourth 
and sixth grade children did not differ (p < .05) on the Written Homogeneous 
score. In two eases differences between ethnic groups were not significant 
(p < .05). Thsse were between Black and White children on the Oral 
Paradigmatic score and on the Oral Homogeneous score . In all other 
co^>arisons among ethnic saaqples differences in mean scores were significant 
at the .05 level or better. 
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Note that in neither of the oral scores was there a significant difference 
betmen the Blacks and the Whites^ but that this difference showed up at 
the .05 level in the written scores. As far as grade is concerned^ the 
differences between grades 4 And 6 are at the .05 level where they occur 
in both oral and written ^ but it is interesting to note that in the 
written honogeneous there is no significant difference between these two 
grades. Evidently the difference in the written paradigviatic must be in 
the sub«-classes of nouns and the verbs ^ with the 6th graders having more 
non-homogeneous responses than the 4th graders. It is^ of course , the 
consistently low scoring of the Latins which is so salient. 

There were no significant differences in performance between the 
advantaged White sample and the VRiite affluent sample. 

attractions Between Main Effects 

There were no significant interactions for the oral paradigmatic or 
the oral homogeneous. For the written paradigmatic there were tw> 
interactions^ one^ advantagedness by grade, and another, grade by ethnicity* 
Inspection of the means indicates that there is a greater difference between 
the disadvantaged second graders and advantaged second graders. 

The grade by ethnic interaction in the written paradigmatic data was 
repeated in the written homogeneous data, and the patterns of the means was 
identifical* The order of VfhitejB, Blacks, and Latins was maintained with the 
Blacks catching up to the Whites' at the 4th grade level, but falling below 
them again at the 6th grade level. Latin and Black sixth graders are 
about the sane. 

Ii^tercorrelation of Word Association Measures 

Across the three grades, the oral l>aradigmatic correlated with the 
oral homogeneous at about a .96 or .97 level. The written paradigmatic, 
with the written homogeneous, correlated .91 at the second«*grade level 
aiiU %t .96 at the fourth and sixth grade levels It first appears that 
adding the finer scoring procedure of separating out homogeneous subclasses : 
in the nouns end the verbs has little to offer; however, as mentioned before 
it is interesting "lhat. the difference between the written paradigmatic and 
the written hcnnogeneous was significant at the fourth grade level and 
not significant at the sixth grade level. Thus, even though they correlate 
very highly there may be enough additional information to warrant inclusion 
of this differentiation. 

Overall, the oral administration correlated with the written administration 
in the low 60's: .55 at grade two, .59 at grade 4^ and .62 at grade 6. It 
is worthirtiile to consider the two types of administration, despite this 
moderately high correlation, because of what was demonstrated in the 
Black/White cov^arison; that is^ no difference between the Blacks and the 
Whites on the oral administration, and significant differences between the 
Blacks and the Whites on the iritten, showing clearly that the Blacks are 
at a disadvantage irtien it comes to the written form. 
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Correlation of Word Association Measxires vith and Achieveiaent Scores 

The correlations among the oral and written forms » of the Word 
Association Test^ IQ and standardized achievement tests may be noted 
Appendix XII. Note that the oral forxos yield low to moderate correlations 
at grade two^ in the .35 to .kO range; while the written forms 
yield sonewhat hi^ier correlations in the to .69 range. 



Aaong the fourth grade data^ the correlation of .393 between Verbal 
IQ and written paradygnatic is the highest^ and not unexpectedly ^ althoiigh 
it is lower than might have been predicted. Most of the correlations 
are between .30 and .4o. 

At the sixth grade level neither the verbal nor non-verbal IQ's^ nor 
any of the standardized achievement tests were correlated significantly 
with the oral word association task^ the highest correlation being .I64 
between oral homogeneous and 'f(aps*% a study skill test in the achievement 
battery. For the written Word Association Task there is a significant 
correlation with the IQ verbal^ but it is only .24. Other correlations 
between written word association scores and IQ and achievement scores range 
downward Stool this level. 

ff^llWBTfT fill Implications oX Analysis 

The word association task is clearly a developmental one. Socio* 
economically^ 2nd grade disadvantaged children score considerably lower 
than 2nd grade advantaged. Ethnically^ Black and White children did not 
differ on the aural/oral individual administration; they did differ on 
the read/write group admi;Lnistration. Latins scored generally lower 
than Blacks and Whites on both administrations^ though on the written 
task at the 6th grade level Latins and Blacks were essentially together 
while Whites were above both. 

The lack of difference between Blacks and Whites shows that when 
Blacks are permitted to perform i^ an Individual oral task with no obvious 
Interference of dialect ^ and no confounding with a vocabulary task^ this 
aspect of their language development is comparable. Thus^ emphasis in 
the classroom probably should be put on vocabulary acquisition together 
with reading and writing skills. Latins^ however ^ may well profit from 
oral Language Development lessons^ particularly at the second»grade level 
and below. 

One can see that for the written homogeneous score > the most stringent 
test^ the disadvantaged second grade Latins had a mean of 7 #1207; whereas^ 
on the oral paradigniatic the "easiest" tests^ the advantaged sixth grade 
Whites had a mean ot 28.3750# This range displays the wide differences 
among the populations of interest. 

Since this i#ord associatibn test apparently does not duplicate 
existing language tests currently in use in the schools > it could be 
ineluded in a diagnostic batJ^ery for a quick assessment of oral language 
development^ after standardization^ . of course . The cost in time and materials 
is smalls the aural/oral individual administration only takes about 5 
minutes per child^ and 1 sheet of paper is the the sum total of materials^ 
directions on one side and the word list on the other. 
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Written Laxiguage Ftoduction 

Resultg 

The first question to be answered is which, if any, of the seven 
conipater generated indices listed under Task k seem to he related 
to language maturity. Only those indices that increase in magnitude 
as children move froia grade two to six can be considered valid 
indices of language maturity* Thus, examination of the average 
scores obtained by all of the children in the study at each grade 
level will identify those indices related to developnental level. 
These data are presented in Table 3. 

Table 5 

MEAN SCORES OF WRITTEN lAHGUUGE 
RIODUCTION INDIGES BY GRADE LEVELS 



Language Production Index 


(k>ade Level 






2 


k 


6 




(n»330 


(n»277) 


(n»350) 


7otal words used 


80 


1U3 


149 


Nuntber of sentences 


8.5 


10.7 


11.0 


Nunfeer of connas 


.37 


2.h 


2.2 


IfUBiber of other punctuations 


.10 


.26 


.kl 


Mean sentence length 


13.3 


17.2 


16.0 


Standard deviation of sentence length 


k.Bo 


8.53 


9.35 


Mean word length 


3.3 


3.6 


3.7 


Standard deviation of word length 


1.30 


IM 


1.56 



Second grade children used, on the average, 80 words to coaiplete 
their stories, fourth grade children used 1^3 words and sixth grade 
children used lk9 words. Analysis of variance was used to evaluate 
the significance of the differences among the means in the above 
table. Significant differences do exist for all of the variables 
used with the single exctq^rtion of mean sentence length. Seven of the 
eicEht indices of written language production appear to be tiseful as 
laeasures of language mturity. 

These seven indices of language development were used to examine 
the perfomance of disadvantaged, children ccogpared with advantaged 
children. For this axialysis the advemtaged cMldren are grouped 
together without regaard to ethnicity- or grade level. The mean 
scores obtained by each of these groups on the indices of languac^ 
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developnent are shown in Table 6. 



Table 6 

MBAH SCORES OF MRITTER lANGlAGE RlQDUCTION 
INDICES BY SOCIOBCONGHIC GROUPS 



Language Production Index 


Socioeconcnic Group 




Disadvantaged 


Advantaged 




n=582 


n=375 


Total vords used 


107 




NuBfeer of sentences 


8.5 


U.? 


Ntad»6r of coanas 


.8 


2.5 


Kaubvx of other punctuation 


.09 • 




Standard deviation of sentence lengtfi 


8.27 


7.51 


Mean vord length 


3.5 


3.6 


Standard deviation of word length 


1.39 





Of the seven variables in the above table all but one exhibit 
atatiatically significant differences between the advantaged and dis- 
advantaged groups. !Rie standard deviation of sentence length did not 
dlscriBinate between the two groups* 

«^ 

This does not inean that all subgroiqps of disadvantaged children 
of various ethnic origins and in different grade placements perfonned 
at a lover level than the advantaged children. The interactions 
of these variables will be exaaiined later. In general ^ however, the 
data in Table 6 above suggest that disadvantaged children exhibit 
less langua^ aaturity than advantaged children on these indices • 

The difference in perfomnce of Blacks i Latins, and Whites are 
exaained for the seven variables. These data are presented in Table 7 
below. 
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Table 7 



NBAN SCORES OF WRITTEN lANGUIkGB HIODUCTION 
INDICES BY ETHNIC GROUBS 





Ethnic Group 




language Production Index 


Blacks 


Latins 


Whites 




n-l»75 


n«356 


n«126 


Total words ueed 


127 


105 


iko 


NuBiber of sentences 


10.2 


8.U 


11.7 


NicrJ}er of coasMS 


1.3 


1.0 


2.6 


NuiA>er of other punctuation 


.21 


.Ik 


M 


Standard deviation of sentence length 


8.2 


8.0 


7.5 


Hean word length 


3.5 


3.5 


3.6 


Standard deviation of word length 


1.M^ 


1.38 





Host of the Indices in the above table discriminate significantly 
•vong the ethnic groiqps. In general Whites showed more language 
maturity than Blacks and Blacks nore language maturity than the 
Spanish speaking children. A predominantly White school in an 
advantaged neighborhood found the pictures objectionable, and refused 
to permit the administration of these tests. Therefore, almost all 
data presented in this report for White children reflects performance 
of disadvantaged Whites only. 

While the gross cooqparisons reported in the t: se tables above 
are instructive, sane of the more interesting data ccur as particular 
subgrotqw are compared. Table 8 below, allows us to see how children 
in the various ethnic groins develop from grades two through six in 
the total nuiiber of words used in responding to the pictures. 

Table 8 

TOTAL WORDS USED: GRADE I£VEL BY ETHNIC GROUP 



Qrade Ittval 


Black 


Ethnic Group 
Latin 


White 


Second 


90 




85 


Fourth 


iko 


107 


161 


Sixth 


152 


lk2 


152 



.FroB these data^ it can be seen that the second grade child 
from a Spanish speaking faaily is likely to use far fever words in 
written composition than his classaates^ Black or White. His volume 
of output reMtins substantially below his peers at grade four, but 
by grade six these differences are becooing aiuch lesc distinct. 
Rmmbwt that the data for White children are based almost entirely 
on disadvantaged children^ irtiile all socioecononic groups are 
represented in the data for Blacks and Latins. 

Sxaadning the effects of depressed socioeconcodc status as they 
act differently on Blacks ^ latins and Whites » it nay be observad 
tram Table 9 that Both Blacks and Whites exhibit rather large 
differences in total words used to construct stories when the socio* 
econottic status of the fi&ilies differ aarkedly. This is not so for 
the children of Spanish speaking origins . 

Tttble 9 

TOTAL WORDS USSD: SOCIOBCONOMZC STATUS BY ETHNIC GROUP 



SoeioeeonoBic Status 




Ethnic Groiq;> 






Black 


latin 


White 


]>iMdv»nt«g«d 


112 


100 


110 


Advmntaged 


lk3 


109 


170 



Children from advantaged Spanish speaking families use nly a 
few aore words in producing their stories than do children from 
disadvantaged Spanish speaking fsmilias. This suggests that the 
decrsttents in language developsent aaong latins observed on this 
task are aost likely a function of other factors than those associated 
with soeioeeonoMic levels. 

Black and White disadvantaged children produce about an equal 
nuaiber of words in inaklng their stories. Among the advantaged groups » 
however 9 the Whites produce nore words than the Blacks. The figures 
for White children in the above table are quite conservative as 
aost of the advantaged Whites entering into the figure shown are from 
the second grade. 
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Finaly^ my examine the performnce of various aocioecohomic 
groups at each grade levels without regard to ethnic groups. These 
data are presented in Tal)le 10. 

Table 10 

TOIAL WORDS USED: SOCIOBCOIIQIIIC STATUS BY QMSiE X£VEL T'^n 

J 



Socioaeononic Status 




Cbrade 






2 


k 


6 


DiMdv«nt«ged 


71 


113 


136 


Advantaged 


89 


' 171 


l6l 



these data^ it nay be observed that the advantaged children 
start soMvhat higher in total word production in the second grade 
and alBost double the nusiber of vords used in asking a story by the 
tine the fourth grade is reached. Disadvantaged children increase 
their word usagt count by about 6o percent during the sane period. 
InersMnts of growth between fourth and sixth grade are considerably 
snaller for both groiqps* It is possible to interpret the apparent 
drop in sixth grade » advantaged by reaesibering that the advantaged 
groups at all levels have hardly any representation of White children. 

The analysis of vaxriance suanary tables evaluating the significance 
of the interactions aaong the variables described in the preceeding 
three tables aay be found in Appendix XII together with the mans 
and standard deviations* for each cell# 

Significant interactions were also found for the variable nunber 
of cooMS. The disadvantaged groups exhibit a regular progression 
in the nuril>er of ccanas used fk^oa .1 in grade two up to 1.3 in grade 
six. The advantaged groups used M ccanas in writing their stories in 
grade two^ Juaped to k coaaas per story in grade four^ then dropped 
to 2*9 coaaas in grade six. Advantaged White children used the greatest 
mQd>er of coaaas in constructing their stories ^ disadvantaged Latins 
used the least coaaas. This saae pattern was true with regard to 
all other punctuation aarks eaployed (other than periods and coaaas) 
by the children in writing their essays. Advantaged Whites had .7^ 
other punctuation aarks irtiile disadvantaged latins had .06 other 
punctuation aarks. Significant interactions were found in this study. 

Suaaarizing the statistical analysis of the language production 
data six of the eie^ variables rather consistently differentiate 
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children at various grade levels, children in the two aajor socioecononic 
levels and children in the three ethnic groups. Length of sentence 
and standard deviation of sentence length generally failed to sake 
these differentiations. The failure of these last two varishles 
MOT reflect the insbiUty of the ccaputer to detect run-on sentences. 

Coaprehensive interpretation of the written language production 
data is difficult because of virtual shsence of advantaged Whites 
in grades four and six. Data do exist, however, for a group of 
affluent White children tested in a siiburban Gary school. The aeans 
and standard deviations from this test are presented for each grade 
level in Appendix VIII. The comparisons possible with these date 
are illustrated in TU>le 11 idiich presents the total words used in 
stories by White children at three socioeconoMic levels. 

TSble 11 

TOIAI WORDS USED: BY WHrjfi CHIIDRER AT THREE 
SOCIOBCX)lfONIC ICVEU3 BY CSADE 



Grade SocioeconoMic Level 





Disadvantaged 


Advantaged 


Affluent 


Second 


73 
(35) 


99 
(12) 


200 
(29) 


Fourth 


llB 
(27) 


2lf5 
(1) 


16k 
ikl) 


Sixth 


iko 


165 


226 
(51) 



The number of eases for each aean is shown in parenthesis 

In general, the data trcm the affluent subjects corroborate that 
of other investigators that affluent White children exhibit higher 
scores on Masures of language development than do less affluent 
children of the ssne ethnic groiqp. 



Tu; Ing to the relationships aaong the jud^nents of essay 
quality and the aore aechaaicaT indices of language developwnt generated 
by the coaputer we find significant correlations (.05 level and 
better) for all judffaents and total words used, nuadber of sentences, 
and nuiA>er of coanas. The highest correlations obtained were for 
total words which correlated .28 with unity, .3^ with developaent, 
.35 with iMgination, and .35 with overall quality of the essays .- 
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Overftll quality also eorrttlated .ifi with nuaiber of aentences, 

.22 with maker of cnwai, .16 with othar punctuation, .13 with average 
aenteaea laacth, .20 with atandard deviation of senbence length, 
.22 with arerace word length, and .10 with standard deviation of 
word length. 

T 

The total nuaber of words used in producing the stories correlated 
aigniflcantly with a nuaher of the cognitive and aehieveswnt variahles: 



All of the ahove correlations are aignificant at the .01 level or 
heyoaly for a one tailed test, with 100 degrees of freedoa. This is a 
very eonsarvative estiaate of significance aince the nuBbisr of cases 
on wbidi these correlations were based ranged ftm. l60 to 2BU. 

ApplXiag the aane critericm regarding level of aignificanee to the 
variable, SMgination, the folloidng correlation coefficients are 
thoim with other achievsMnt and cognitive variables. 



Verbal 

Vocabulary 

Spelling 

Capitalisation 

Punctuation 

Language Usage 

Cbnc^ Fbzaation 

Loops 

Ifaity 

Develoiaent 
^ngination 
Overall Qiuali^ 



.29 
.23 
.30 
.29 
.23 
.21^ 
.26 
.2lf 
.26 

.35 
.35 



Verbal iq .23 

SpelUng .23 

Capitalization .1^ 

.Fuaetuation .3'^ 

Tongiiage Ibage .27 

Uie of Beferencea .32 

Arittawtie Fr6blssM .30 
Logical Thlnliing (row x eoluans) .23 

Logical Thinking .27 

Response Style -.26 

RroblMa Solutions .23 

Written PuadypMttie .25 

Written aoMO0tnious .26 
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Ottitr eorrtlations anong the vritten languagt production vttrit)>let, 
tsnsr ntinfi and otber ftchivvtatiit «ad eotnitiv* v«rial>let my be 
found in Appendix XII. 

In flenerel, at the eixth grade level the aeeauree of language 
■aturity^ obtained ttcm the written atories aost eonsiatently correlated 
with eoBventionaX aeaaurea of adiool achievwwnt. Ibia ia trut when 
eonaldering the written langnagi production aaaaurea generated by 
eoHpttter analyais of the eMa99:;aa ve'l as the ratings of esaay 
VMOity. 
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Logical Thinking 

Mre: adv«nt«ged-<ii8advantaged, grade level (two, foiir, and six}, ana 
ethnic group (Black, Latin, and White). 

UaiM the total number of c-rrect responses, four scoring keys for 
the iS^Sl ?SlSiS ?est mre developed. The first was for total score 
whllethe other three were for the matrices, row and colums, and inter- 
section^ts, as described in the Logical Thinking section under 
S^tiS of Heasures of Cognitive Variables. An JHOVA ;«s carried 
outfto each of the keys. The tablsd results of each of these a^Jyeij 

l^sl^ ln Appendix K. Each table provide. the^^^ff^j/^i^J^' 
^ souare. P ratio, significance level, and amount of total variani. q 
aSSuKlir b/Jach'fact^ Factor A is -dvantaged^isadvantaged 
a ° dlsadvantaU, 2 - advantaged); Factor B is f «te U = second gracte, 
.2 = f^S grader3 = sixtK grade); and Factor C is ethnic group (1 - 
'Slack 2 = Stin, 3 = White). We will consider three major aspects of 
JSH'i^VA.s: the main effect differences, ^^^Jf^J^Sl^??!^"^" 
main effects, and the practical impUcations of the statistically 
significant results. 

In each of the four analysis conducted, the three main ejects of 
advantagedness, grade, and ethnicity were found to be statistically 
S«iflSant. Tables if the means of each of the main effect groups 
andman and standard (feviations of the smallest cells 
SresSnted in Appendix H. As can be seen flrom tteee Tables, ^asM. 
S^taged chi^n outscored disadvantaged children, sixth grade children 

outscored fourth grade children who, in turn, outscored second grade 

children, and White children nutscored Utin children, who, in turn, 
outscored Black children. 

NewMn-Xeuls post hoc tests were computed for the main effect means 
of grade and ethnic group for each of the fo^r,**^*; °f f'ff?^' 
bet^en grades are significant at the .01 level. Thi»Jl«*ing is in 

keeping with the co:7iitive d«>«loi««t4-^!!!"°^'^'jJf^.^5?,^^^^ 
iteis? With regard to ethnicity, thereare no significant differences 
between the scores of the. Latins and the Blacks on agr of thesubtests. 
However, there are significant differences between the performance of 
the Latins and Whites and the Blacks and Whites. In case "id^^f 
each subtest and the total score, these differences are fifffif*"^ 
the .01 lavel and indicate that White children perform at • higher level 
on these tasks than do children of the other two ethnic groups. 

No significant interaction effects were fuund in ^Je ANOVA for the 
Hatrices subsection of the Logical Thinking Test. In the AHOVA^or the 
Row and Colum. subsection, a significant interaction was found between 
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grade and ethnic group (p < .05). The basis of this interaction was in the 
reveraiL between-the Latins and Blacks between grades two and four 
versus grade six. In all grades^ Whites outscored the others, but in 
^ades tMo and four. Blacks outscored Latins, whil« in grade six, Latins 
outscored Blacks. 

In the ANOVA for the Interactions subtest^ significant interactions 
Here fotind between advantagedness and grade and between advantagedness 
and ethnir group (p < .05). The basis-^fbr-the-advantaged-grade interaction 
was the ^creasing disparity in means for grades two, four, versus grade 
six* Grade six was higher than, grade four, which, in tiurn, was higher than 
grade two. Jn the >antagedness-ethni:: g^oup interaction, the interaction 
wqr be e3q>Iained by ^tse reversal between Latins and Blacks and between 
advantaged-disadvantaged. Whites were also higher in both advantaged and 
disadvantaged groups * However, in the advantaged groups. Blacks mre 
higher than Latins, while for disadvantaged, Latins were higher than 
Blacks. 

In the AMOITA for the total test, significant interactions were found 
between advanta^dness and grade (p < •05)> between grade and ethnic group 
(p < .05), md^tween advantaged and ethnic group (p < .05). 

The advaiitage(tosss*grade interaction* evidently is the result of the 
increasing disparity between the means for grades two, four, and six. 
Grade six was higgler than grade four which, in turn, was higher than 
grade two. The grade-ethi4fi iateraction may be e3q>lained hj the 
reveratl ef Blaoks and Latins 'for grades two and six versus grade four. 
Nhites warm hicbest in all grades, while in grades two and six, Latins 
were higher than Blacks, but in grade four. Blacks were higher than 
Latins* The second order interacticm; advantagedness-grade-ethnie group, 
^evidently is the result of differential interaction effects between the 
first order interactions. 

Correlation sL Logical Thinking Measures with I9 and Achievement Scores 

These cwrelations were c(»qnxted for the three grade levels and 
will be reported in that manner. The correlations may be found in 
Appendix XII. 

Grade Two. No intelligence measures were available for these subjects^ 
however, their ecovee on the Logical Thinking Test correlated at a 
modest level with three measures of verbal ability. The results indicate 
that with the exception of the subtest on intersections, scores on the 
Logical Thinkiiig Test are positively related to vmrbal ability. The 
correlations iMle significant, are relatively low. 

Grade Pour . The correlations with verbal and nonverbal intelligence 
•cores at this grade level average approximately .5 and range from .37 
to ^52 for the various achievement measures. In general, the pattern of 
correlatioaa follows that of the second grade children but is slightly 
higher. 



Grade Six* Tha sane general pattern holds true at this grade level. 
All of the correlations were positive and significant. With the 
exception of the non«*verbal portion of the intelligence measures, i^ich 
dropped, all other correlations »<ere slightly higher than was the case with 
the fourth grade data. 

Interaorrelation of Logical Thinking Measures 

The intercorrelations of each of the three subtests with each other 
and the scores on the total test were computed for each of the three 
grade levels • Jn interpreting these data, one's attention is drawn to 
the fact that the total score correlations are indicative of a part^-whole 
relationship with the preceding three subtests. These correlations may 
be found in Appendix XII • 

jgrade Two. The first two subtests are related as was e3q>ected since 
the second stibtest is siinply a more difficult variation of the first. 
The third subtest (intersections) operates as a separate element at this 
grade level. This is probably due to the more ahstrcu^t nature of the 
test items and the hii^er degree of difficulty for children of this 
age- . 

C&rade Four . At this grade level, which represents a transitionary 
stage in the develofnent of logical classification abilities, the three 
aiibtests all intercorrelate signidH^cantly. This was to be expected 
according to the theory vopon i^ch the Logical Thinking Test was based 
and indicates that at this age children are beginning to develop a 
more z^fined concept of class inclusion. 

Grade Six . The intercorrelations at this grade level are all significant 
and have increased in- degree as coapared with those for the grade four 
data. The development of the concept of class inclusion (as measured 
hy these items) is usually well-developed hy this ac^;. Thus, it 
was eq^ected that children in grade six would be able to perform well 
on the Logical Thinking Test. 

Performance of Affluent and Advantaged Children — 

A final series of t tests was computed to determine the significance 
of differences between^lneans for the white advantaged (lower-middle and 
middle-middle class) children in the tarset population and a sanple of 
white affluent children in the same school district. These analyses 
were coag^eted for each of the three subtests as well as the total score 
for the Logical Ihihking T^st. The results indicate that the difference 
between the two graapB is either not significant, or significant in the 
flavor of the target population. Hence, one may conclude that the Logical 
Thinking Tist does not contain a socioeconomic bias id:ich mig^t operate 
in flavor of affluent children. 
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Practical Conaiderations af the Analyses 

One laay conclude that the atatisticca analyses do not, by any large 
measure, iajlcate true differences in the discriminability of the Logical 
Th inkin g Ttest. Only the factor of grade level proved to account for any 
sizeable percentage of the variance between the subjects. While there 
: yere a f ev significant intersections between nain effects the percentage 
6t variance accounted for by these interactions was exceedingly small. 
Jn other words, for Black, Latin, or White children, or advantaged or 
disadvantaged children, fewer than one or two iteiis ever separated them* 

On the basis of this evidence, one nay conclude that the Logical 
T hi ri king Test has at the very least achieved some degree of ^'cultural- 
fttirness^ and. has relevancy^ ^ to of various racial and socio- 

-economic backgrounds. Future asialyses should now attenq^ to factor 
analyze l^ese measw or abilities 

tdddi appear to be developncmtal nither than racial, cultural, or 
experimental. 
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Problem Solving 

Item analysis and internal consistency (KR«-20} data for the problem 
solving test have been reported earlier in thi;^ report. This section focuses 
on the 2x3x3 analysis of variance for the entire sample of students. 
The three factors investigated iiere: advantaged^-diaadvantaged^ grade level 
(two^ four^ and six)^ and ethnic group (Blacky Latin^ and White). 

Using the total number of correct responses^ nine scoring keys for 
Problem-Solving were developed. One key was for Ss» total score, the 
other eight keys corresponded to the eight subtests described earlier. 
An ANOVA was carried out for each of the keys. Tabled results of each 
of these analyses are presented in Appendix X» Each table provides the 
degrees of freedom, mean-»squares, P*»ratios, significance level, and 
amount of total variance accounted for by each factor* Factor A is 
advantaged-disadvantaged; Pactor B is grade level; and Factor C is 
ethnic group; Al is disadvantaged, A2 is advantaged; Bl is grade 2, 

is grade 4^ 33 is grade 6; CI is Black, C2 is Latin, and C3 is 
Wilte* Ve idll now consider four major aspects of the statistical 
analyses: the main effect differences, the interactipns between main 
effects, the amount of variation acHnu^I^Y accounted for by each factor, 
tim correlation of problem sdlyihg measures with IQ and achievement 
scores, and the practical inqplications of the results* 

Main Effect Differences 

In each of the nine analyses conducted, the three main effects of 
advantagedness, grade, and ethnic group were found to be statistically 
significant. Tables of means of each of the main effect groups and means 
and standard deidations of the smaUest cells are also presented in 
Appendix X following the ANGVA tables. As can be seen from these tables, 
in all cases advantaged (level 2) children outscored disadvantaged children 
(level 1), sixth-graders, outscored fourth graders lAio, in turn outscored 
the second graders, and Whites outscored Blacks, irtio, in turn, outscored 
Latins* 

Newan-Keuls post lioc tests were conqnited for the main effect means 
of grade and ethnic gro\q> for each of the nine analyses. For each 
analysis, the means for each grade differed significantly from those of 
every other grade at the *01 level. In three of the analyses, for Problem 
Solving Total, Solving Problems II, and Solving Ft^oblems III, the means 
for each ethnic gtonp differed significantly (p < .01) from those of every 
other group. In three analyses (Clarification I, Solving Plroblems I, and 
^resolution), the means for the White children differed significantly from 
those of the Black children at the .05 level. In two analyses. Sensing 
and Identifying and hroblem Parts, the White means differed significantly 
tram those of the Blacks and Latins (p < .01). Also, the means for the 
Latin children were found to be significantly lower (p < •QI) than those for 
the Black or White children for subscores labeled Clarification II, 
^resolution, and Solving Problems I. White children scored si^fiificantly 
higher (p < .01) than latin children on Clarification I. 
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Interactlong Between Matin Effects 



In each of the nine analyses of variance, a statistically significant 
interaction was obtained between the main effects of advantagedness 
and grade* As can be seen from the tables of means, advantaged children 
at each grade level outscored the disadvantaged children at each corresponding 
grade* Thus, one may conclude that the interaction is more an artifact of the 
analysis. That is, the interaction in these cases is due to the large disparity 
between the achievement of advantaged sixth-graders and disadvantaged second 
graders* 

In two cases. Sensing and Identifying Rroblcms and Presolution, the 
advantagedness" and ethnic group main effects interacted significantly. From 
the tables of means ^ one can see that for either advantaged or disadvantaged 
children. Whites outperformed Blacks, who, in turn, outperformed Latins. 
Again, one may conclude that the interaction effect was a result of the 
dii^^arity between advantaged Whites and disadvantaged Latins. 

Finally, in several cases. Solving Problems' I, II, and III, the 
interaction between grade and ethnic grqvrp was statistically sigaificant- 
In the Tbtal Score and Problem Fairts analyses, this^ interaction was 
signif^icant at the .06 level. The means of the interaction subgroups 
demonstrate that, as before » this interaction is due to the disparity 
between the advantaged siocth-graders and disadvantaged second-graders. 

O 

Amount of Variance Accounted for in the Analyses 

The last column in the ANOVA Table provides the percent of total 
variance (in decimal form) accounted for b;y each factor and interaction 
listed. This is, perhaps, the most crucial aspect of all of the analyses. 
One of the objectives of our project was to develop measureis which would 
not penalize students because of their ethnicily. Although this factor is 
consistently statistically significant, it only accounts for trm 0.6^ to 
35t of the total variation in the sample of Ss. The means of Black, White 
and Latin children also indicate that no more than three points, or three 
items, differentiate the three groups. This is roughly equivalent to 
saying that it a White child made one more error and a Black or Latin child 
made <me more correct rei^onse, no differences at all would exist among the 
three groups. 

By the same tok^, even though the main effect of advantaged- 
disadvantagedness was statistically significant, this factor only 
accounted for between O.Tf: and 93t of the variance. Again, only one 
or two points (items) differentiated advantaged from disadvantaged children. 

Only the grade factor accounted for any sizeable amount of variation, 
between 9^ and 37^. « Thus, one may conclude that this factor alone is the 
one for idiich our PS test truly discriminates children nteaningfuUy. And, 
in fact, this was one of the objectives of our test, to develop a pool of 
items which couUl be solved by an increasingly larger percentage of, 
children as avenaee age of santple increased. 
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Correlation of Problem Solving Meastyee with IQ' and Achievement Scores 

For gradee 2, 4^ and 6 IQ and Achieveinent Test data were correlated 
with the Ss^ scores on the total problem solving test and its eight 
subtests. (See Appendix XII.) For grade 2^ correlations between Word 
Knowledge ^ Word Discrimination and Total Reading and the Problem Solving 
DAasures ranged from .219 to For grades 4 and 6 Lorge-Thorndike IQ 

scores and achievement scores trom the Iowa Tests of Basic Skills were 
available. In grade 4, correlations of the Problem Solving msasiires with 
verbal and non-verbal IQ scores ra^iged trom .172 to .458. Correlations 
with the achievement measures ranged from .096 to .463. In grade 6, 
correlations with verbal and non->verbal IQ ranged from .063 to .400. 
Correlations with achievemsnt measwes ranged trom .032 to .425;, Most 
of thej^e correlations are quite modest in magnitude ^ but overall they 
do indicate a discemable relationship between the problems-solving and 
achievement measures • 

Intercorrelatioh of Problem Solving Measures 

An alternate estimate of the reliability of the Problem Solving 
Test cm be obtained by analy^i^ of the subtests. 

The nipre highly correlated each of the s^ is with the other ^ the 
more consistent aiKl/or reliable will be the entire test . That is, to the 
extent the subtests correlate with each other each subtest essentially 
wUl be Bsaiiuring the saam or similar problem solving abilities. 

As can be seen in Appendix XII, for grade 2| these intercorrelations 
rmgB ftrom .215 to .962. For grade 4, the intercorrelations range from 
.125 to .966. For grade 6, the ^tercorrelations are high. One pattern 
does emsrge, however. Of the lowest intercorrelations, most are between 
Sensing and Identifying and other subtests. Two e^qplanations exist for 
this. One is that the Sensing and Identifying subtest is measuring a 
skilX or ability distinct from the other subtests. The second e^qplanation 
is more likely the trw cause, howsver: the low intercorrelations may be 
the result of the Iqw internal consistency of this subtest . Reliability 
ifl|x>8es a ceiling on the degree of correlation, and since the reliability 
of this subtest is distinctly lower than that of the other subtests, . 
intercorrelations involving it must be ejq)ected to be lower. 

^rf^nili*^^^ SL Affluent ^ Advantaged White Ci]i14f<%n 

A final series of t-tests was computed to determine if aqy differences 
existed betwen the scores of the sub--saiQ>le of White, advantaged (lower-* 
middle class) children from the target population anc sample of White 
affluent! children from the sams school district. 

Differences were found only at the second-^grade level on total score 
(p < .01) in favor of the afHuent sanqple. At the fourth-grade level, 
differehces were found in favor of the target population on Total Score 
and Sensing and Identifying (p < .05, p < .01, respectively) and at the 
sixth«-grade level^^differences in favor of the target population were found 
for Sensing and Identifying (p < .01). 
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Practical Considerations and Bapllcationo of toe A nalyses 

One may conclude tliat the statistical analyses do oot, by any 
lar«e.measure, indicate trae differences in the discrlminabilllgr of the 
Problem Solving test» Only the factor of grade level proved to accoimt 
fd^ any sizeable percentage of variance between the Ss. While the 
factors of ethnicity and advantagedness and several lateractions were 
statistically significant, they did not appear to be practically so. 
In other words, for.KLack, Latin, or White children, or advantaged 
and disadvantaged children, little more than one or two items (and in the 
majority of cases, less than one item) ever separated them* 

On the basis of this evidence, one may conclude that the Problem 
Solving Test has, at the very least, achieved seme degree of "culturcrfalmess" 
and relevancy for children of varying socio-economic and ethnic background's. 
Greater «phasis may now be placed on future factor analyses of the measuies 
obtained to identify and classify factors^ or abilities, which appear to be 
develoipmental, xather than cultural or experimental. 
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c. 



RESPONSE STSfLE: LOCUS OP CONTROL 



Analysis of Variance Data 



In addition to the item analysis and inteimal consistency data 
re^rted earlier for the Locus of Control scale, a 2 x 3 x 3 ANOVA was 
performed on data from the entire sample of students. Hie three factors 
investigated were: advantaged-disadvantaged, grade level (two, four and six), 
and ethnic group (Black, Latin andWiite). 

The dependent variable on which this analysi* was performed was the 
total number of external alternatives chosen by children. Ohe results of 
this analysis are presented in Appendix XT. In this Appendix may be found 
the degrees of freedom, mean-s^uaretf, F-ratios, significance level, and 
amount of total variance accounted for by each factor. Factor A is 
„«dvantaged.dlaadvantaged (l = disadvantaged, 2 = advantaged). Factor B 
is grade level (1 « second grade, 2 « fourth grade, and 3 » sixth grade); 
and Factor C is ethnic group (1 « Black, 2 « Latin, and 3 « White). No 
interactions between factors ocoujnred so the following paragraphs in this 
section will consider only the main effect differences, the amount of 
variance actually accounted for by each factor, and a discussion of the 
practical Implications of the statistically significant results. 

Main Effect Differences 

The analysis of variance revealed statistically significant effects " 
of grade level and ethnic group, but no significant effect of advantagedness. 
Tables of means of each of the main effect groups and means and ««tandard 
Jf smallest cells are also presented in i^endix kl following 

the AHOVA tables. - As can be seen ft-cm these tables, second-graders made 
more external responses than sixth-graders; also, the Black and Latin 
diildren made more external responses tbaa the White child-sn. Post hoc 
Newman-Keuls analyses (Winer, 1962) revealed that sec end-graders differed 
significantly from fourth and sixth-jprr ders (p <.0l) and fourth graders 
differed significantly ftrom sixth-graders (p < .05). Further, Newman-Keuls 
analyses revealed that the Black and Latin children did not differ (p< .05) 
in exfcemaUty but both were significantly more external than White 
children (p < . 01 ) . ^ 

J 

nie lack of a significant effect of advantagedness for IE was surprising, 
but may have been partially due to the proximity in socio-economic level 
between our advantaged (middle-middle and lower-middle class) and disadvantaged 
Oqjer-lower class) - . . g^ypg. ^lus, 

nirther analyses were done to coa^e an upper-middle class group of White 
^Idren from Ifobel School In Gary, Indiana, with a smnple of our "advantaged" 
White children (one-third of the sample of the White, advantaged children 
Included in the ANOVA). A series of t-Tests revealed that the sedond-grade 
S , f ^ significantly less external responses (X = 

than the second grade "advantaged" White children (X « 12.13) 



71 



(t = U,5, df s= 8, p <«01)» However, no significant differences between the 
Nobel School children Bxd the other irtiite children were found at the fourth 
grade level (X • 6.13 and X = 7*25 respectively; t « 1.223, df « 103, P < .05) 
or the «ixth grade level (X = 6«68 and X = 7*29 respectively; t» .Sll, 
df e 113, P < •O^. Thus, the scale discrimlxuited between gro^qps differing in 
0 advaatagedness only at the second grade level* 

Correlational Analyses 

The coef f icient3 of correlation obtained between the Locus of Control 
acores and the various school related tests may be found in Appendix HI* 
It should be. remesibered that the Locus of Control scale was scored simply 
by counting the nxsnber of external responses made by each jS« Thus, it 
irould be expected that the Locus of Control scores should be negatively 
correlated with perfoznance on achievement and iittelligence tests as, 
ijideed, they were* 

It should be noted that the correlation coefficients between Locus 
of Control scores and acUevement and intelligence measures are generally 
small. This was considered dbsirable beciuise puxpose of this project 
was to develop measures 1^ not hi^^ily corrti.ated with currently 

eoqployed achievement or intelligence tests* The critical value of r for 
an H of 300 is .113 «t the .9^ level of significance and at the .01 
level of significance; the critical value of r for an N of kOO is .098 at 
the •O^ level of significance and .128 at the •d level of significance* 
The correlation coefficients reported for the second and fourth grade axe 
all significant at the .01 level* However, at the sixth grade level cnly 
seven variiibles (Verbal JSl, Vocabulary Spelling, Capitalization, 
Punctuation, Word Usage, end Reference) are significantly correlated with 
Locus of Control at the «01 level; one variable (Reading) is significantly 
^ correlated with Locus of Control at the •O^ level; and five variables 
(Hon-vextal IQ,^)iqps, (Graphs, Arithmetic Concepts, and Arithmetic Problems) 
are not significantly related to Locus of Control. The lower correlations 
at Hit sixth grade level may be partially due to the small variability in 
scores on the Locus of Control scale at this level* 

Practical Considerations and aplications of the Analyses 

Internal-external control as measured by this scale appears to be 
primarily a develoipmentally determined phenomenon. Surprisingly, it is 
not determined to any great extent hy either ethnicity or advantagedness. 
Bms, the only true discrlminability of this scale is between age groups. 
It is questionable, however, whether even the differences associated with 
age are large enough to be practically useful. For exaaq^le, the afference 
in externality betireen second and sixth grade is only If to 5 points • 
Certainly, the significant statistical effect for ethnicity is of no practical 
value since the various ethnic group differed by less than two points. 

One may conclude, therefore, that this scale offers some potential for 
determining develoipnental gains in intextial control. It may also be useful 
at the second grade level for discriminating be'breen socio-economic grotzps, 
but not at the fourthor sixth grade levels 
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Cognitive Preferenee Tests 



The cognitive Preference test administered to children in grades 4 
and 6, revealed a significant difference between the disadvantaged and 
advantaged children, (disadvantaged 7.85 advantaged 8.52) The mean 
score for children in grade 4 was 7.69 compared to 8.69 for grade 6. 
Blacks obtained a nean of 8.21 on the test, Latins a mean of 7.80 
and Whites a nean of 8.56. The analysis of variance results for these 
groups is presented in Appendix XI along with the means and standard 
deviations for each cell. These means range from a low of 7.02 
for disadvantaged fourth grade Utin students to a high of 9.25 for 
advantaged 6th grade White students. The White suburban children at 
Mobel school exhibited the following means at each grade level 

Mean s.D. N 

Grade two 7.68 2.25 47 

Grade four 8.58 2.28 52 

Grade six 9.95 2. 02 5d ^ 

These data suggest that grade, socio-economic level and ethnic 
group are related to a preference for responding to instructional materials 
by going beyond rote mental processes t question the data, established 
trends, draw inferences, and relate specific facts to more general ideas. 

The three highest correlations among the cognitive preference tests 
and the other variables employed in the study were with Verbal IQ, (.31), 
logical Thinking (.32) and Unity in Writing Stories (.33). These corre lit ions 
seemed to validate the assertion that an aspect of cognitive behavior related 
to preference to going beyond given data is being measured. 
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Inttrr«l«tionahipa Aaong the Sets of New Cognitive Meeeuree, 
the Standard School Aehieveaent Measures, and Soeioeeonomie Status 

Grade Two 

In general the intereorrel^tlons within the sets of new cognitive 
Masures, within the aehieveMr.t tests, and within indicators of verbal 
intelligence ware reasonably high. In other words there is generally a 
rather high internal consistency reliability within each of these . sets 
of aeasures. For instance, in grade two the intercorrelation aRong the 
Word Knowledge, Ksrd Discrljiinatlon, and reading tests are .779, .807 
and .695. (See Appendix XII for correlations referred to in this section.) 
The intercorrel^ions aaong the Logical Thinking and the Concept Fomatlon 
Masures were not as high, being on the order of about .30 to about .40 
except ¥/lMr9 the part-^ole correlations among several sub scores and total 
score are involved. The intercorrelations SMong the nine new Problea 
Solving Cognitive Measures often are as high as .50, .60, .70 and better, 
though occasionally there are sons aeasures lAlch intercorrelate aore 
Moderately. The intercorrelations aaong the several masures of Written 
Language Production were, in general^ rather low except in a few instances. 
The intercorrelations aaong the ora^ and written Word Association aeasures 
Msre on the order of .50 to .57. 

In general, it can be seen that within these^ several sets of Masures 
of cognitive processes there is convergence, i.e., the reliability is rather 
good, but the interrelationships within sets of aeasures have been discussed 
aore extensively in the separate sections reporting each of the sets of 
cognitive aeasures. These correlations, along with the Kuder-Rlchardson 
Foraula 2C^reliabllity coefficients^ are sufficient to deaonstrate cmvergent 
validity. 

Oiscrlainate validity is the second necessary criterion of a set of 
new aeasures. The concept requires that these separate sets of measures 
not be highly intercorrelated aaong theaselves. Discriainate validity can 
be deaonstrated both by reviewing the first order relationships aaong the 
sets of aeasures, and an overall assessaent by aeans of a principal component 
analysis. The interrelationships between the various sets of new cognitive 
measures and the Word Knowledge, Word Discriaination, and Reading scores 
have been discussed in the separate reports of each the sets of new cognitive 
aeasures. 

* 

The interrelati<mship bstween the aeasures of Concept Foraation and 
Logical Thinking show correlations that are rather aoderate. The highest 
is .391 and the lowsst .129. All are positive. Between Concept Foraation 
and Response Style there, are also correlations of a very aoderate nature 
with the highest absolute value being .232. The intercorrelations between 
the Concept Fozaation aeasures and the Pk^oblea Solving asasures are also 
rather low. The highest of the 27 correlations is .339 with aost of thea 
ranging betwsen .10 and .30. The correlations between Concept Foraation 



7h 



Masuret and th« MMurat of ifrittan Langumgo Production In general were 
•ten tMller than the correlatlone between Concept ForMtion jynd Problem 
SolTing* The highest of tlieee 24 correlations is .299, but mmy correlatione 
are betneeit sero and .10 with scm correlations hoTsring around sero, and 
a few even elightly negative (though not significant Ijr so)« The indicee 
of relationehip betmen Concept Foraation and the oral and written Word 
Association Masures hate a wdian value between .165 and •174f with a 
■axinai of .308 and a jdniHun of •098* 

The interrelationship between the sets of Masures on Logical 
Thinking and Problem S^/ Iving are slightly higher than thoss previously 
reported in this section* Of the 36 correlations involved the range is 
from a high of .505, to three between .kO and .y>p several in the •30s, 
and the reet ranging downward to sero* The correlations between Logical 

. Thinking and Written Language Production are quits aoderate with 10 of 
the 32 correlations bsing slightly negative and the highest only •281« 
Ths relationehipe between Word AssociatioUf and Logical Thinking are 
soMWhat highsr* The highest correlation is «426 with ths Mdian value 

fsS^. Hone were negative. " 

The Respome Style variable ie negligibly related to the Logical 
Thinking and Concept Fonnatioh Yariables* The highest absolute value 
of the correlations between any of thsee aeaeures and Responss Style 
is •267* Ths relationehipe between ft^oblen Solving Masuree and Reeponse 
Style ie only elightly hiither (in absoluts value). The highist correlation 
between theinine variablee assessiog Rrobles Solving and Responss Style, 
ie •359* T^ correlatione between Written Language Production and 
Reeponse SQrle are quite eMail eeveral hovering near sero^ and the 
higheet is <mly .213 (in absolute value). The other aspect of Language 
BevelopMntt Word Association, with its four'^viriables, is distinctly 
related to Reeponee Style but again at a Moderate level* In absolute 
valus ths smallest correlation is .264 and the largest •301* 
* 

It appear* that lhritt«n Languaga P^roduetion and Word Aaaoeiation are 
•ubatantialljr indep«*iideiit of on* another with the single exception of 
the two variablee ae&suring Nord length in Mritten Languago hroduetion,. 
and the tMo Tariablee for written Iford Aaeoeiation. These sees to be 
rather interrelated, the correlatione being .5U> •49A> end .391. 

There are two other correlations in the .^O'e and a few in the .30'e but 
the aajoritj are in the teens or rather cloae to sero. 

The relationship of soeioeconcodc status to all these neasuree is 
of considerable iaportance in thie project involving culturally deprived 
children. Socioeecmoaie status is a point variable, advantaged or 
dieadvantaged. Thus in general the aaxiniii value of the correlations 
with this Masure is sbvswhat limited because of the restriction in 
variability. But, certainly with the sa^>ls sisss involved any 
correlatione that do exist between thie variable and the othere would 
be readily detected. 
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First, M aa indication of tht relative sise of these relationships, 
th« correlation betvata aocioeconosdc status variable and the school 
aehierasMat asasures (with their substantial Tsrbal content and their 
cultural orientation) needs to bs exaained. In this ease the three 
correlations of socioeccnoado atotus with Word Knowledge, Vbrd Discriaination, 
sad Rsadiag are .316, .219, and .321. These are not hifh correUtions bj 
gSBsral standards, but thej «re sUtisticallj siffnificant and, as was 
indicated, do serve as an index against which to Juige the sise of the 
other relationships. The three Concept Foraation variables^ bj contrast 
correlate only .U9, .038, and .132 and the four logical thinking asasures 
correlate only .U8, .088, .033, «nd .166. The Response Style variable 
has esssntiaUy no relationship with soeioeconoaic status for these 
second grade subjects. The correlations of soeioeconoaic sUtus with 
hroblsa Solving are soaswhat highsr than ths eight aasocUted with Logical 
Thinking, Concept Fbraatlon, and Response Style; but still are qiaite low, 
aost of thsa bsing lowsr than ths correlations of the school achieveaent 
asasures with soeioeconoaic status. The highsst eorrelation is only .264 
with aost of tht eorrolations in ths low .20*8. The intereorrelation of 
Jthe langust* developMnt asasures are of about the saas order as those 
in the Frdblsa Solving rwala with ths fioord Association variables slightly 
hij^r and acre consistently related to soeioeconoaic status than Mritten 
Language Aroduetion. 

Thus soeioeconoaic status and the new cognitive aeasures in general 
have only a saall relationship with each other, aach lower than between 
soeioeconoaic status and ths educational aehieviaent asasures. 

To obtain a better overview of the Interreliiti xiship of all of the 
variables by deteraining their cluatering in a aultivarlate Iqrperspace 
consisting of those 33 variabiss, a Principal Cosqponsnts Analysis 
followed by 4. fariaax Rotation was dons on ths intereorrelation aatrix. 
(The prograa used was that developed by the Qtoiversity of Misai Bioaetrie 
Laboratoiy as edited for use on CDC 6500 at Purdue Uhiv? .-?lty . ) Principal 
eosvonsnts wire sxtracted witU the eigenvalue reached .80, and then 
suecessive variaax roUtions ware done on the first two cotepouents, the 
first three, etc., up to the liait of the nuaber of principal coaponents 
extraeted ttom the correlation aatrix. Two of the principal investigators, 
(Ashsr and Xans) reviewed the loading on the successive rotations, and 
Halt thsF could agree ae .to which est of rotated factor loadings host 
identified the underlying diaenslons of the original correlational aatrix. 
OeneraUy this was dons by exaaining the last eoaponsnts to avoid sclutions 
lAiich gave substantial weight only to a singis variable. Another criterion 
was ths allocation of variance into a sufficient nuaber of components so 
that thsy could be rather easily identified operationally froa the variable 
loadings. A third criterion was a reexaaination of the sise of the 
eigenvalur for the last eoaponerit accepted by the above two critecia,L^ .,.^,7 
the percent of variance associated with that eigenvalue, and the 
cuaulative percentage of variance extraeted froa the eorrelation aatrix.* 



•All of the routed loadings are available at the Purdue Educational Research 
Center fcr those who wieh to exaaine thea. 
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Using these erlttrU for ths Grade Two saaple, U principal components were 
accepted bj the investigator^. The value of the last eigenvalue Ms .963 
injLBlJ^ percent of the variance had been extracted trom the correlational 
■atrlx at this point. The 14 coaponenta gave a rather clear solution with 
substantial loadings on the original variables. 

The first ccaqponent was cosqposed ot school achieveaent aeasures with 
the word length iieasur*s and the written paradi«wtic and hosngeneous 
iMasures fro* the language Developnent cognitive aeaaures. (See A p f^ din xm 
for the rotated eolution wsighta.) The second coaqponent wae highly 
weighted oh a series of testa given to this grade idiieh were not foraally 
a part of this studjr. (These were tests of a visual-pn'ceptual nature and 
he* been derived from the work of Seibert and Snow. (l9o$) bj NcDanlsl and 
Keidtart (1971) for use with children at this age level.) The^third 
copponent was substantiallj weighted with several of the Problem Solving 
eet of cognitive ieasures MhUe the fourth dealt priaarily with the 
sentence length aeaaures froa {the. Written language production varlablee. 
The fifth coaponent selected the realinlng Problea ; tg aeaaures . 
Ths sixth wai eoapbsed of variables associated witt. visual-perceptual 
tislu iasntioned above . Tlw Mvanth ecsqponant hasj w ^its f separate 
visual perceptual teats plus ona aspe^ logical thinking aeasures. 

The aighth eosffonent is again substantially a variabls firaa the visual 
^reeptual tests plus om variable Area the Hritten Language Production 
aspects of the language develbpaant aeasures. 

The ninth coaponent is eo^iriaed of the oral paradigaatie md oral 
hoaogeneous variables of the~ language developsent aeaSures. The tenth 
cosqponent is weighted priaarily on Response Style, sooioeconoaic status, 
and the sensing and identificatlui variable of tim Problsa Solving aeasures. 
The three aeasures of the Concept Foraation battery weight heavily on the 
eleventh eoaqponent idiile the twelvth is coiqposed entirely of aeasuree of 
the Logical Thinking. The thirteenth component is eesentially a single 
variable, the "other punctuation," aBasure of the Hritten Language 
Ffoduction asasuree. The last eoqxnisnt is coaqirised priaarily of the 
words and sentences aeasures of the Mrltten Language Production variables. 
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G^ade Four 

In grade four verbal and nonwrbal IQ «easur-s '-raj^n? *» * 
of th. (Sy school., fating yrogra. aa wall as a ^ ^^^jj^j^gjj, 
of atandard achool achieYea»nt ataaurea, eight in -11. The «>";;^**°"' 
io!g«n*o typea of IQ teata. the eight fhiev-ent teata, and the 
SSraUtionahi^ beti«en the atandard jchieir««nt Jj;^' J^J^^Jj^** 
IQ teata mxA the two IQ teata ^ are rather %~"7^J^Jlendlx 
hetween the IQ wbaJ. and the IQ nonferbal acorea ia .739. ^^•/PP*'*"r7^. 
uTZ iS S«^tiona reported in thi. ••^<«-> 

•MOg the atandi^ achie«»ent teata rai«a fw. a high of .738 to a low or 
!5fc3 with perhapa the .ajority of theae corrolationa »»;l»«J^i*»^;J° ?* 
aJSaidarnTthTtwo IQ teat, and th. eight rt«d«d »c^e^nt testa to 
soM «xt«it aa alternate forw, theae "teat-reteat reliabilitiea are 
rather hi«h. That the atandard achool achie»nt teata and 
to« orth. IQ teat are eaaentially -eaauring the aa^ general J^f^^^ 
di-naion in fourth grade ^*ilfren,^ia_eyid«KedJ,xJ^^^^^^ 



intercorreiatipoa between the two IQ teata ««d_the 'ight '^J^^*^l^ 
teata. Theae range from ^ low of .497 to a high o£^-757r^'*i«iJ^,2^^^ 
the MM aagnitude aa the^intercorrelation «ong tNi »tandard^a^leje«nt 
teata tt»liea. It can be concluded then that the IQ and atandard 
achleveMnt teata all are probably largely^a the 
abiUty to leara rsrbal aaterial despite the nonwrbal label giwn to tne 
aecMid part of the IQ teat* 



The aaw concern for a type of "alternate fom «»li^ili<^yrj^*^ ^ 
be exaained for the teata of the new cognitive ■eaaurea. The three 
Intercorrelationa within the Concept Pormtion wiables are -229. ^3, 
ln?;6l9. which indicafcea a reaaonabl« reliabiUty between two of the three 
■eamirea and one relatlonahip that is sowwhat Independent. The six 
intercorreUttona awnr tha four LcSgical Thinking variablea .^6, 

.393. .299, .$31. .679. .754. again ??r «gSerJnce 

reaaomtole interrelatioartiip. Style and CognittwPte^ 

correlate rather low. -.UO. the nine .eaaurea of Rroblem Sol^g 

haw intercorrelationa mg thewelire. which range tram » 1«J ^5 
to a hlA of .966. Three of *S»»ae li!tercorrelatlons are in^the .90 a 
four in the .80'a f iw Jte the ./O'a three in the .60'8, and . . ^ 

lower than .60. Again conaidwing these eeesuraa aa *yP«» 
form of the saw d^naion would indicate e fairly good "teat-reUat 
reliabiUty. The nine Mmrea of iWtten language Production are not 
nearly aa highly Intercorrelated aa the Problem Solving neaaurea, in 
fact^ix of tte correiitiooa wnafatiire. although "t leaat two of these 
are negligbly ao. The hUfmwt intercorrelationa are .678 •nd^'645 ma 
two of^ rewdning corre1«tiona are .388 and .353. The rest of these 
intercorrelationa are of mifllgibl. aiie. The ai«e intercorrelations 
a^ng the Word Aaapciation ■•aaurei i>f the Iwguaga 
are fairly aubataatial. Two of th. correlationa are .973 and .961 imiie 
the renaming four range trm .557 to .620. ^»»l»„»«J°i,f?Jtii?»^iP' 
indicaUa a fairly aubatintial intercocrelatiott. Theae "reliabilitiea" are 
XiBluable in that thi^r auggeat perhapa an upper bound of the intercorrelationa 
awMg the seta^f aajor cognitive diaMnaiMia of the atudy. 
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«ehiev6Mnt tests in r«l»tinn^hu.7^f 4.u r, ^ * * standard 

Styl. «d Cognitl^ -Kft^nJ^i^SJJ^'^ihn^S^ ^••iX''^' 
preceding sections where the i.^! fw!^ <:iscuesecl in 

<leecribed.) InVenirlT tyl^Ti^^ ^' cognitire tests mre 

an general, these intercorrelations were not great. 

■14 .30>8. RMpoDM sSSiiltol^ 5 Wpolnt anwu., to be In the 
•»I .30«. «lth B) JMiM^^^TT^^^^^'""*^ *» «» •»>•• 

•noaiu b..«iSi,s3ri2; s^js? ~«»*"" -~«» -t,mi 

« i<Kll«tS7ir.1g,i^.Sp I'f^ M^™T^' *i«loi»,nt, 
^ nvnar ioH. Of then, twslw comUtioiu t)» 
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highest is only .U6 and the lowsst -.026 with a asdian value of .119. 

Ths intsrrslatioaships between Logi<!al Thinkiiig and the reudning 
ujor diasnsion^ of the new eogniti^ tests are as follows. With 
Itosponse Style the four correlations are -.204, -.140, -.112, and -.207. 
Wth CoflBititrs IVeferenee, Concept Foraation correlates .274, .192, 
.M2, and .297. logical' Thinking and IVoblsB Solving have 36 possible 
correlations in coMon, but again they tend to be raiHer aodest in sise. 
While tw» are in the low .40»s, 12 of ths correlations are in the teens, 
and the reaaining correlations are in the .20«.8 and .30's. Ths twelve 
■easures of both aspscts of language developwnt correlate with the four 
■easures of Logicul Thinking i-athsr negligently. Here the correlations 
are aore balanced around aero with 12 of the correUtions nsgative. 
(Ths largsst of thsae is -.207.) Many of ths correlations are essentially 
aero, and the rest have eorrelationa in ths .lO's, and .20«s, and 30»s. 
Mritten language IVoduction and ths Hbrd Association asasures do not 

i!,^''*^ differsnt flroa thsse in their correlations with 
Logical Thinking. 

# 

_ Ths raaaining unreported correlations with Response Style are 
Rrablea^Solvmg and the two aspects of Lai«uaas Osvelofsant. Ths nine 
correlations of Rssponae Style with IVoblsa Solving are all negative 
bot.are rather aaiOl rsngiag flroa -.103 to -.211. Besponse Style and 
tt^tten ;«;8<»8« I^oduetion c-vrrelate. negligibly with the largest corr-lation 
belng-.I33. The Word Association asasures of la^juags Osvelopnnt, 
howner, eomlate aoaswhat aore eubatantially though still at a rather 
low level. The raqge is firaa -.222 to -.272. Correlations of Cognitive 
Preference with nroUsa Solving asasures are also not substacti^, the 
ljurgjist eorrelatim hsre i« -.267 and the lowest .105. Language Oevelopaent 
and CegniUve nrefnrence also are nsgligibly correlated, the highest 
correlation is .234 and the lowest sssentially aero, -.072. Ifritten 
language Ftoduetion and Mord Association asaaures within LsMoase 
Developasnt eorreUte with Cognitive IVeferenoe at about the mm 
aagnituds. 

Ths reaaining sets of interrelationships asong ths nsw coffiitive 
diaension variables are thoas coupling Pkwblaa Solving snl the two asp^^ts 
2:^^?**^ ??!*^5"^- 72 correUtions between the Plroblea 

solving and the Mritten languagt IVodaetion asasures of Language DsvelopsMnt. 
Ag^itt ths correUtions are of very aodeat siss. Ths highest is only .255 
with ■ugrof ths correlations quite cUse to ssr >, and 18 actually negative; 

«» n»gi*iw correUtions is largsr than -.097. It is obvious 
that ths relationship betwsen IVoblsa Solving and Ifritten Lsnguage 

Jfw"^ AssocUtion asasures are, however, 

correlated idth Froblea Solving sosawhat highsr. Ths absolute aagnitude 
is still q^te low. The hif»^,st is only .280, four ars less than .10, 
and ths rest ars scattsrsd c.wwesn thess two IsvsU. 

°f,'?!!^..*****'*** *^ ^ •ociosconoaic status correlations 
with all ths othsr variables in ths aatrix. . RscaU that ths socioeconomic 
Iffi"I«T^^ ^ • wiabU with ihe range resteictions associated 
with such a asasurs. Again though it is the reUtive sise of the correUtions 
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that are of interest. The correlation oi s'.c.oeconoBic status with verbal 
IQ is .334 and with nonverbal IQ,.35i. The educational achievement tests 
correlate .292. .303, .230. .1991 .191, .21,0, .253, and .274 wxth socxoeconomic 
status. Conpare these correUtions with the three corr Utions between 
the Measures pf Concept Fonation and socioeconomic stacus, .215, •185, 
and .255. Hone of these correlations is as high as the correlations between 
the two Measures of IQ and socioeconomic status. The highest of the 
Concept ForMtlon and socioeconoaic status correlations is lower than two 
of the eight educational achieveaent ■easures and essentially equivalent 
to the third, while the lamst Concept Fomation-aocioecono«lc st atus 
eorreUtion is lower than any of the ten IQ and educational achieve^nt 
variables. The four correlations between socioeconoaic status and 
Locieal Thinking are .282, .132, J293, and .316. Again these are in general 

of the ugnitude or lower than the correlations between socioeconoid.c 

status and the educational, achleveiwit tests. All of these correlations 
are lower than the correlations between socioeconomic status and the two 
Intelligence Measures. 

Socloeconosdc status has essentially a zero relationship with Besponse 
Style and a correlatioh of only .129 with Cognitive Preference. With the 
nine Pk>bblrai Solving neasures, socioeconooic status does correlate someidiat 
better than the correlations between socioeconcaic status and the previous 
cofliitive neasures reported above. KoMever, the correlations are not of 
■ajor InportanM. The highsst correlation is .395, and the lowsst is .183. 
Thsrsaalnlng seven fall between these two extreaes. The correlations of 
soeioeconoMic sUtus with the Language Developaent aeasurea are lower than 
the correlations of socioeccmaadc status and Problea Solving. The four 
correlations are .172, .187, .108, and .136. correlations of socioeconoaic 
status and Written Language Production Measures range froM .232 to a low 
of -.102. 

Again, as with the second grade data, it a4>pears that the najor 
objective of the developnent of the new crgnitive Measures has been 
achieved in that these new cognitive aeaoures have a low correlation 
with Measures of intelligence and educational achievenent' tests. A 
second Major objective in the developsent jpf the new cognitive aeasxires 
was ^hat they not Intereorrelate hi^ily anong theaselves. This too has 
been achieved in this grade. Third, in the development of cognitive 
Measures for use in educational situations with culturally deprived children 
it is important that the cognitive Measures do not correlate ii«>ortantly 
with Measures of socioeecmonic status. This too he been acco^>lished at 
the fourth grade level as indicated by the correlations reported above. 

To gain a better understanding of the overall interrelationship 
SMong all the cew cognitive Measures, the intelligence, tests and the 
educational achieveMsnt tests, a principal conponents analysis followed 
by a varinax rotation was done on the fourth grade intercorrelation 
Matrix. The procedures used were essentially the sane as those described 
for the analjvis of second grade data. 
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In this instance an eleven principal component solution was accepte''. 
i*ich extracted 76.331 percent or the variance of the intercorrclation 
natrix with the eigenvalue of the 11th component .973- 

It is clear that the standard educational achieves mt tests and the 
intelligence tests, both verbal and nonverbal, are assessing essentially 
the sam dlasnsion in these foiurth grade children. The weight of the 
verbal IQ nsasure on this co!q)onent is .617. The eight .educational 
achieveasnt aeasures are weighted in the .70*9, and the ibwst wight 
of importance is the ncmverbal Masure of IQ, .655. The only other 
aeasures which have iaportant weights on this coaponent are ''Ive of the « 
Hritten languags Fraction aeasures; nean word length, "co^Jtts'*, standard 
deviation of word length, words, and sentences. 

The second coaponent is cos9>6sed priaarily of five of the Problem 
Solving variables, the third coaponent is coavosed alaost entirely of 
the four fiord Association asasures Area the language developaent diaension, 
while the fourth coisponent is wei^ted substantially with the four asasures 
of Logical Thinking and to aoae extent with the two word, length aeasures 
- firoa the ttritten Language Prodnction aspect of the lan'guage develc^aant 
.diaension. The fifth coaponent. is wsi^ted bsavily with three problea 
solving scores: clarification I, clarification II and the presolution 
asasure together with the total score on Problea Solving. The sixth 
coaponent is coaprieed of the three Concept Foraation variables ^MJb 
the sevmith coaponent weights heavily the two aeasures of aentenra 
length firoa the Written Language nroduetion aspsct of language developaent. 
Fsrhape ths sentence aeasure firoa the saae set of scores could bs included 
in this Qoapomntm ~^ 

*'*so froa the Written language Production aeasures of language 
dev. ^paent coae the Mghest weights for the eighth empoimnt, worde 
and sentences. Ths ninth coaponent is priaarily the sensing and 
identification aeasures trom Urn Problea Solving diaension and to soae 
extent the total ecore aoMure on Problm Solving. The tenth caqKXient 
is priaarily an index of the total aaount of punctuation froa the Mritten 
Language FktKiuction aeasures of language developaent. The two hight it 
weights on this coaporent are coaaas and othsr punctuation « Ths eleventh 
coaponent brings togsther the Response Style and socioeconoaic status 
diaansions of the study. 

It, is apparent i.. the fourth grade eaaple that the clustering of 
these variables in the aultivariate hyperspace is i n that the inter-* 
relatimiships bstween the new cognitive^ diaensions, the IQ aeasurss, 
and educational achieveasnt asasures are relatively low. 

As in the eecond grade population, with the fourth grade saaple 
the inveetigators deaonstratsd that both convergent and discriainant 
validity were established. Independent cmstructs of Concept Foraation, 
Language Developaent, Logical Thinking, Pjroblea Solving, and Response 
Style and Cognitive ft^eference were achieved. 
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The Mjor aiw of the project hara been accogqplished with the fourth 
grade smplm. 





Grade 6 



By grade six evidently the psychological developanent of children 
has sufficient diversity so that the verbal and nonverbal forms of the 
intelligence tests now are not correlated highly. For this sample the 
correlation is only ,276, The educational achievement tests still 
relate rather mil with the verbal aspect of the intelligence tests. 
Four of the eleven correlations are in the high ,60's, two in the low 
.60»s, and three more in the ,50'3, The lowest two are ,431 and ,374, 
The correlation of achievement test scores with nonverbal IQ is much 
lower at tnis grade ranging from a high of ,337 down to essentially zero 
with the median value being only ,170, 

The intercorrelations among the Concept Poi-mation variables are 
rather moderate except iriiere part-»rtiole correlations exist. The 
intercorrelations among the Logical Thinking measures are sometrtiat 
higher than those for the Concept Formation, ,^17, .447, .3^3, ,821, 
.683, and .802 with again the part-irtiole correlations being substantially 
greater* The intercorrelations among the Problem Solving measures are 
substantial. Several of the correlations are in the .80*8 and a number 
in the high ,60*8 and »70»s. There w*e Mhich are in the ,10's 
and ,20 's. The Written Language Production measures of Language 
Developnent have some high intercorrelations of similar variables, 
but many of these correlations are in the ,20 's and .30 's with a number 
essentially sero. The Word Association aspect of Language Development 
maintains the pattern of the oral phases correlating with the written 
pha[9es on the order of ,59 to ,66, mhile the correlations betNeen the 
two oral measures as well as that between the two written mea'sures are on 
the order .95. Again, considering these as alternative measures of the 
same gemral dimension an indication of the upper limits of the possible 
correlations among the sets of cognitive variables is possible. 

The relationship between the new cogaHlve variables, IQ, and 
achievement scores has been discussed in sections dealing specifically 
with each of the new cognitive measures. Me now turn to the inter- 
relationships amcnig the sets of new cognitive measures. 

The interebrrelations among the three Concept Formation variables 
and the four Logical Thinking variables range from a low of .162 to a 
high of ,522, There are four correlations in the .40'^ three in the ,30'a 
and two in the .20* s. This set of relationships suggests that the inter- 
correlation betwen these two sets of variables is not of major importance. 
The three intercorrelations between Concept Formation and Response Style 
are muoh lower than those between Concept Formation and Logical Thinking, 
They are -^.10}, -,110, and -.130, The three correlations of Concept 
Formation with Cognitive Pk^ference are also of negiglible magnitude, 
.Ol>5» .139, and ,098, Of the twenty-seven correlations between Concept 
Formation and Problem Solving the highest is only .305 with all the 
others in the .lO's and ,20»s. The correlations of the Conce^ Formation 
variables with Written Language Production aspects of Language Developnent 



are even smaller with the highest only .211. k number of these correlations 
are essentially «ero with seven negative?. The greatest absolute value among 
the negative correlations is .113. Concept Fonnation correlations with Word 
Association aspects of Language Deyelopnent are even smaller than with 
Written Language Production. The largest of these correlations is a 
negligible .116 while the lowest is .133. Eight of thjse twelve correlations 
range between -.031 and .093. 

Logical Thinkinf. has a minimal relationship with Response Style 
variables. The large. . in absolute value is .156. Logical Thinking and 
Cognitive Preference variables cdrrelate at a low level, but the relationship 
is distinctively positive. These correlations arc .296, .140, .262, and 
.320. The thirty-six correlations between Logical Thinking and Problem 
Solving also are positive and raige fjrom a high of 452 to a low of .151. 
The majority of these correlatiouo, however, are in the .20 's and .30' s. 
This is a distinct but moderate relationship. The correlations between 
Logical Thinking and Written Language Production are more scattered, 
positively and negatively. Eight of the correlations are negative. The 
largest correlation is only .277, and many of the correlations are 
between sero and twenty. Half of the correlations between Logical Thinking 
«Kl Word Association measures are negative «rid half are positive. The 
two oral measures are negatively related to Logical thinking variables,, 
and the two written variables arc positively relatisd to Logical Thinking 
variables. None of the correlations are high howisver, the wMiyi Fwim being 
.185. The negative correlations could be labeled "Irish coefficients" 
(0«Four, 0»Five, etc.). 

The previously unreported Response Style relationships with the 
other cognitive variables are Cognitive Preference, Problem Solving, 
and the two aspects of Language Devalopaent. Response Style has a v 
negligible correlation with cognitive preference, -.065. Response 
Style has a maxlmua correlation of -.205 with FVoblem Solving variables. 
All of the correlations between Resprase Style and Written Language 
Production are between -.097 and +.011, probably indicating a sero 
relationship betNeen these variables. The same r^eas to be t;ne of the 
Word Association variables, the highest absolute Alue among these 
correlations is .120. 

Iltercorrelationa between (bgnltive Preference and other new 
cognitive variables that have not been reported above are Problem 
Solving and Language Development. The maxlaon correlation between 
Pj^oblea Solving measures and Cognitive Preference is .184 the minimum 
.094, awl the nedlan value .138. The intercorrelation set indicates 
a minimal reUtlon if any, betMsen the two dinensions. With the Ifritten 
language I-roduction aspects of Language Oevelopmsnt the same appears 
^ be true. Of these eight correlations the maximum is only .184. The 
•fox^ Association variables of Language Developnent correlate essentially 
aero with the Cognitive Preference variable. The greatest absolute value 
Is only .0?2. 

Problem Solving and Written Language Production have 72 correlations 
to indicate the extent of the relationship between these two sets of 



85 



I^fSJ f^}.*"^*!! correlations the maximum is .189, which su ests 

S*?! w !i ^' ^«}aJion3hip between these two major cognitive dimensions. 

OA? fJ^H^" Problem Solving dimension has a maximum correlation 

or .205 among the 36 correlations involved. It seems fair to say x.hat 
none of the^e re.Utionships between Language Developm; nt and Problem 
Solving is of anj practical importance. 

Within Language Development the intercorrelations between Written 
language froduction and the Word Association measures are assessed by 
36^ correlations. Fourteen of these are negative and 22 positive. This 
balance between the positive and the negative correlations seems to 
indicate a near «ero relationship. The maximum correlation is only -.160. 

thl- 1^^!°''^?;''°"?^'' variable is of considerable importance to 

Jltl ll^:>yJ rS^ correlate .332, but the correlation 

with nonverbal lQ is only .0^0. Considering the verbal nature of most of 
the achievement measures one would ejqwct that the correlations with 
?2f M^SHSf status would be of about -the sape order as with verbal IQ. 
2Li^2*?i correUtion^of. socioeconomic .status .rlth eleven achievement 

^'^Z t^ul^r'.^'^Ki^^'^'^^^ ''^'''^^ i» vocabulary. (Vocabulary 
■jy^be the best indication of the influence of a family's socioeconomic 

SUi!'^" corwlations with achievement measures , 

range flrom a high of .297 to a low of .176. "oasuree 

The Concept Formation measures correUte .305, 272, and .359 with 
S'i^S^f ' S*^''' the same as thJ achie^it terbal 

SS^u*^ 1 ^ Response Style r. rrelates only 

Cifh^f J!!*'"?^''^!^*'" Cognitive IVeference correlates 

tl^r lill^t ^^^J*" correUte considerably 

mZl^ ^ MTf''/li^'^ achievement 
S;^^A%«^,?^*^'*^ of these correlations is only .205, six are in 
i5!tuf^ni f^ii^i/^ru"^ correlate .011 and~076. -Socioecono2c 
status and the first three measures of Written Language Production 
S^lvlr"?;;!';* J! co^wcorrelate .215, 221, and .250 respectively. 
Sc^SLi oflS^c "••fr"*!!'^ negligibly correlated with the possible 
wcception of punctuation other than commas, which is .182. The fow 

ti^ o^f? correlate negligibly with socioeconomic status. 

wSfSS Z!^ wasures are somewhat negatively related while the two 

T?J i!2.fT^' f*r* * y"*" correUtlon with socioeconomic status. 

The greatest absolute value of these four, however, only .135. 

It would seem that as individual differences become greater with 

* particularly in the 

verbal aspects of Intelligence and the achievement measures. This is 

S'L^oi^'JI^:!! "^^^ "^^^^^^ ^^^^"^ deduction 

in terms of words, sentences, and punctuation. Logical Thinking and 

Concept Formation measures also seem to be somewhat more related at this 
«rr 'e level than they did in the previous- grades . 



86 



The principal components analysis and variinax i-otation were done 
ifith these data as they^wera with data from grades two and four. In 
this instance the number of principal components selected was 12, The 
eigenvalue of the last component reached a value of 1,108. Of the total 
variance in the correlation matrix 74 • 771 percent was extracted. 

The first ccxqponent was one of a verbal capacity-educational 
achievement nature. These twelve measures from the correlational 
matrix weighted at .636 or above on this component. Five other 
variables weighted at .30 or above on this component also. They 
mm the MIB score from the Concept Formation test^ the total matrix 
score » loops score , and total score Arom the Logical Thinking set and 
the standard deviation of word length from the Iffritten Language Production 
task. The second principal component is almost entirely defined by four 
variables from a set of special teats not directly related to the Belmont 
study which were added to the test battery for this grade only. The third 
comj^nent is weighted most heavily with five jieasures frcmi the nine 
Problem Solving tests ^ namely^ total Problem Solving, problem parts, and 
ftroblem Solving I, II, and III. The fourth principal conqponent was very 
heavil] weighted on, all JTour of the variablltd'iieasuring the Word: Association 
aspect of Language Developnent. All the other variables were negligibly 
weighted on this conqponent. The fifth coiqponent was comprised of Problek 
Solving variables: Problem Solving total, sensing and identification, 
Clarification I Clarification II, and presolutions . The sixth coaqponent 
was composed c the two sentence length variables from Written Language 
Production; me- n sentence length and standard deviation of sentence 
length, as well as the total number of sentences. The sixth CQBq>onent 
is heavily weighted with all four of the Logical Thiidcing variables 
plxis perhaps a small amount of the MII^ VM*iable frcmi Concept Formation. 
Also weighting at a level above .30 were both the verbal and nonverbal 
IQ measures. The seventh principal co]iq!)onent weights most heavily and 
primarily on the four Logical thinking variables. However, t«maller 
loadiLgs are present from the two aspects of the intelliger tests, 
verbal and non-verbal. No other variable has important loa^^^gs on this 
component. 

Three variables trcm the Ifritten Language Production se\ f the 
Language Oevelopnsnt domain comprise the eighth principal coaq^nent; 
words, sentences^ and number of commas used. All three of the Concept 
Formation variables; conservation, MIB, and total score, form the ninth 
principal c(»ponent while the lObh is identified primarily with the 
mean and standard deviation of word length from Written Language Production. 
This coBqxdnent also has a weight of above .30 on verbal IQ. The 11th 
principal cooqponent weights ^at last on nonverbal IQ along with the other 
punctuation varial* "^f Written Language Production. Socioeconop.lc status, 
and the vocabiilary >wriable trom the achievement measures also are 
weighted on this compotmnt. The last component accepted brings in 
Response Style, Cognitive Preference, and, of all things, the maps 
variable trom the achievement test . This last variable may be related 
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to the specialized assistance ani knowledge that vei^ high socioeconomic 
parents can give to their children which inay not be heavily emphasised 
in school. 

As the principal conqponents analyses progress tr m grades two 
through six, it becMies more apparent that the cognitive develoixwnt 
of the children becomes more diffuse. Particularly^ the dimensionality 
of the analysis seems more readily identifiable. The intelligtince test 
scores of the children in the fourth grade were correlated with each 
other to a rather large extents By the time the test scores were 
taken in the sixth grade it is obvious that ths correlation between 

verbal and nonverbal intelligence is quite low. 

> 

strong confirmation is given to support the discriminant 
validity of these new cognitive aeasures and that thay are indeed 
minimally correlated with socioeconomic status. The first order 
relationships of the cognitive msMures developed for this stuti^ 
with standard school achieyoMht aieasures are also low* Finallyt 
the sets of smasures coay>rising the new co^itive measures are 
minimally correlated. Ii^th the substantial internal consistencies 
of these measures and the generally favorable intercorrelations 
among the variables within the coj^tive measure, sets, the evidence 
that these tests mset the criteria of Campbell and Fiske (1959) for 
both, convergent and discriminant validity is available, and a major 
aim of the project was accompli .^ihed. 
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RecoBBaendations for Further Developaient and 
Uke of the New Neasvures of Cognitive Develoiaent 

» 

First, the aost obvious ne«d|i for tests which have desnnstrated 
good reliability and initial validity standards is to obtain nonnative 
data on a national saaqple. Adequate noras sbovdd be constructed 
for the new cognitive aeasures for each of various ethnic populations » 
low socioecononic status populations, etc. 

Another ianediate need is to construct a further pool of itens, 
similar to the current item so that alternative fonas of these new 
cognitive Measures can be developed. These would be of value for pre 
and post testing in evaluating various kinds of experiaental educational 
progrsBS. 

A third need is to construct fonns of these oeauiures for use in 
the pre-sehool kindergarten, and first grade levels, and also to 
develop foras appropriate for junior and senior hie^ school students. 
As a start on these taski^ iteas which proved to be too difficult or 
too easy for the second, fourth and sixth grade samples could be used 
as a basis for these tasks . 

It has been deaonstrated that these cognitive tasks v s essentially 
independent of typical verbal intelligence and school ach * yamat 
aeasures and thus both of the following steps should be tk sn: 
(a) develop curricula which teach and facilitate these types of 
cognitive skills thenselves, and (b) use these cognitive channels 
instead of the traditional verbal ones, to teach the content of 
traditional curricula. 

Next, the areas tapped by these cognitive aeasures need to be 
extended by developing further tests in aceas suggested by the 
psychological literature, and by eigpert reviewers (broui^t in at the 
end of the literature review) . One exanple of this would be to 
extend the logical thinking tests to class relations as well as 
class inclusion operations. 

While good internal consistency reliability has ^een established, 
reliabili^ over tiM^ Should also be studied. The current aeasures 
in soM cases should be lengthened to iaprove the reliability 
sufficient for individual prediction purposes. Studies of these 
cognitive asasures of students' develoiaent over tine, need to he 
done audi as such studies have been done with other intellectual, 
aotor, and perceptual tasks. 
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NMiy experlaental studies, as as descriptive and developaeRtal 
studies, of the iL> luenees of types of adueatioh^ currieulvn and 
other totwm of training on these cognitiYe aeasures need> to be asde. 
As the result of the breelrthroucM* vbieb ave been ,Biads in this study, 
the list of experiaental studies that could be ddne i^' alaost endless. 
Concurrent and predicitive validity studies of "real world" criteria 
other Uian aehieveaent and IQ Measures should be done in the near 
future. One of the aost obvious studies of this kind is to predicv 
perforaance oa virious tsrpss of training tasks as a result of 
knwledge of scores on these eo^aitive aeasures. 

Vhile Muagr adviixtaset havt 1>mii toaoA fbr the visual Mdia 
i^proftcb tc tMt adroiiittratioii developed in this etud]r» it would 
be intereitins to eovpere the validity: end reliability of paper and 
pencil fome of theee teats vith the approa > nhieh has been used 
extensively in this series of cognitive aeasuresMits. 

Addlitional prince. ^ coapbnents analyses using a »ore exte9sive 
staple of cognitive function Masures need to be nsde to better 
define the psycbological structure tbe cognitive processes of 
children in elenentary sbbool» particularly those eligible for Title 
I support* Better identification of the functions ssaplsd by these 
tests could be Mde trm these analyses* This would extend the 
CiiCibell and Fisk (1999) convergent-discriminate validity analysis 
procedures started in this study. Inclusion of *Wrker dimension** 
tests in addition to the nev cognitive aeasures and a few of the 
acre traditional verbal, achievement rnasur^ would detemine better 
the nature of the cognitive dcnaln of these newly developed cognitive 
SMasures. 

A search cf the psycbosatric literature was mde covering the 
last ten years of journal piA>lication. Of particiilar interest in this 
search were articles dealing with children in grades two through 
six (or in the equivalent age ranges)* from the Measurement instruments 
described in these articles a number of tests could be suggested for 
inclusion in such a battery* For exaaple^ Hisland and Many (1969) 
found three factors in the Illinois Test of Fsycholinguistic Abilities. 
~ The first was a general p^ycholinguistic flactor» the second a general 
skill factor 9 and the third a ftetor composed largely of visual- 
motor skills* Singer (196$) » in a principal components study of 
fourth graders 9 used 30 reading^ linguistic > ptt^ceptualt primsry 
mental abili^i and auditory tests and found five major dimensions . 
These were interpreted as visual meaning » auding^ visual relationships » 
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speed of visual perception» and auditory perception. The Thurstone 
priwry aental abilities (Thurstone & Ihurstones 19^) subtests of 
nords and word groiqping^ space figure grouping^ and perception and 
pictures seea to be najor coaiponents of the firsa three ftactors 
fbund by Singer. The figure and ground test of The Polnea California 
lai^tuage Ftore^ion TtBt (1962) vas a aajor coiqponent of Singer's 
fourth fisctort speed of Tisual perception. The fifth factor^ 
auditory perception^ vas loaded pri«urily vith the three subtests 
of a KHalvassar-DykeM-HolBes p^ical aptitude test. 

Ibus pertai^ ten taska» idiich sees to identify nost'of the 
individual differences in cbildx^^s cognitive Amctioning^ along 
vith four to six ot tbe^tests iriiicfa identified cognitive function in 
our ssBVle coold be given to diildren of JMveral ethnic classifications 
vith the good probability that aost of the diaensionaUty of the 
coffiitive qpttcte could be idenUfied* The resulting mjor advance in 
knovledge of cognitive functioning of children at t hese ages in the 
various ethnic groiqps vould be of considerable^ value to curriculum 
planners and teachers . 

Ihe nnsiber of int«neating» and valushle studies suggested 
attest to the success <^ the iaitial-project. Bie trenslation of 
psydiological tiieory into practice educational assesswnt^ vben 
acc(»q»lidied is ilmys exciting, lie lenTsiul tiiat thiu line of 
developnnt vhidi is off to so promising a start be continued so — 
that the dcvelopmit of coffiltive ftanetioning in children My be 
My W more thorottifily understood. It seems clear that to the extent 
this is doM the niton's schools will be able to provide educational 
opp ortun ities for all our young people. 
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Appendix I 



Listing of Test Materials Subsitted with this Report 

Concept Ponation 

1 8 sa color f il& 

1 Audio tape 

50 Answer Booklets for the Cbnserration subtest 

50 Answer Booklets ior the MIB subtest 

Language Developasnt 

50 Directions for indiv.4uaU7 administered Word Association test 

50 Answer forns for individually adwinistered Mord Association Test 

50 Directions for group administered \ford Association Test 

50 Answer forms for group irtminl stored Hbrd Association Test 

50 Directions for 'Vske a Story" (Ifritten Language Ftwtuetion Test) 

5P Answer shsets for •^e Wall" 

50 Answer shsets for '^Rich Man-^Poor Mar^ 

Logical Thinking 

1 8 mm color film 
1 Audio t^ 
50 Test Booklets 

nroblem Solving ^ , 

1 Audio tqpe for use at grade 2 

1 Audio t9pB for^use at grades 4 and 6 

1 Set of slides 

50 Answer Booklets 

Response Style 

1 Audio jtape for IatemaL-£xtem£l Scale for use at grade 2 

1 Audio tape for ]bitemal«&ctenial Scale for use at grades 4 and 6 

50 Answer Booklete for fotemal-Extemal Scale ^ 

50 »What I Like Beet» (Cognitive Preference Teet) 



Apfmdix II 



A(biiiiittr*tioa Proe»'f^vn f or tte 
CoAMpt FdmatlMi T«tt 

Tte Uut, is vMilx adainlstsrMi hgr two people (I) tMB iMder - film 
projeetionist, (2) am to rw tte tape recorder. Oae perwM ee« aAdrisUr 
it if teth Mehinet are placed togetter . 

° Tte rool iteold te darteaed enougkt so ttet tte film is ilsible 
tet light etevght ttet tte page can te seen bj tte ehildreii. Tte^ 
projector, tape recorder and aereen steuld te prepared for use.. 
Person tNo nms tte andio tape at low toIom tmtil it aays, mow wite 
TOW Mi* on tte booklet." Ttea tte tape is stet off . Tte teokleU- 
for teth Part I and Part n are distritetod along with pencils where 
aeoessary. Tte children are then iaatmeted to tate tte aiMOler bookie 
and li^ tte Ijurger one to one aide. Ttey are instructed to record 
netesaaiy ip^onation aiwh as naM, g^ 

P«rt It 

next, on signsl from tte projectionist, perewk^wo starts tte 
audio t^pe. On ens from tte tape, person oa» stsrts tte film and tte 
two praetioe items of Part I are adninistered. Tten teth tape recorder 
and film are stopped snd tte^hildren are aaked if ttey hvn my qtseatlons. 

On aignal fircm tte projectionist person two starts tte andio ti^ 
with which tte film mS qnKchronised, Synchronisation is achieved as 
follows. Tte cte for turning-on tte projeotor throvi^iout Part I is 
tte ssBtence/ "low watch tte sex^n." As soon as tte work "screen" 
is said on tape, tte film projector ie started and is left nanlng 
until tte hlaek-out starts at tte end of a seq^umce. Tte projector 
is then tumsd of f with tte andio tape eontlnuijkg to run. Mten, "lew 
watch tte scMKinl" is sidd tte projector is started again.. After tte 
initial stopping of tte andio taps after tte first tws items, tte 
audio tspe nms continuously unless a child has * prohlsm. Testing on 
Part I coBtlmMa and ia atopped only if pi^hlMS develop. Sseh problems 
are teiy inflrequeatV Missiag pagea were tte najor aouree of testing 
problems on Pwrt I of ite test. In such a case, person two bpsas n 
booklbt to the psgs wtere tte chUd iteuld te and tells him to ecntlnns 
in tte Mw booklet, tte new booklet is inserted at tte page wtere tte 
problem occurs la tte original. 

Tte last item In Part I consists of elaj balls in glassss of water, 
one ball telag extracted, fUtteaed aad teld ateve tte glass. Tte audio 
tape coBtintted to run until it said "Hb are now finished. Close jour 
bMAlets." Tten the tepe is turted off. 

Tte children are tten lac^ructed to put tte snail booklets te one 
eide, take the large bookletstfor Part II) aad put tte earns information 
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on t\m cttwt fift M th»x hid neorctod on tht MtU kooklitt. 



Part 

On sipMl firea th* proj«etlonltt, person two starts ths aadlo taps. 
Ths pro>etioBist qpaehroalass ths fila «s in Part I and tue praetle* : 
ItsM ars shoM. As soon as ths Audio tape sejs (for the second of tte 
two itsas)".'.. and tills oas kas a notch in tlw wrong place. % the' Ufm 
is shut off. 

The children are then asked If they have any qnsstlons and ths 
VMStleas, If aajj are ansnered as per the two Iteas Just show. Thsn 
the ehlldreir are told Just to look at thilr am booklet and listm to 
the voles on the tape recorder — there will be no aero aovlag pictures. 
Reoa lights kre tiyne d oa. 

- on slcnal fjrea the pro>etlonist, psrsoa two starts the « ;dio tape. 
One aoro Itea Is dons and ths tape stopped. The children are asked If 
thsra are angr qesstions. If so,*thsse are ansuered aa pejK the prsfBtiee 
itaas. Then the tape-ie atarted again and atopped onlj ulien meessarjr. 
If several children fall behind, the tape should be shut iff for two w 
three aloutss to allow thea to catch up. 
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^ Audio Serlpt-Cpneept Formation 



^^day^^^'^are going to. show you a movie and ask you questions 
about what you see. Your answers to the questions will help 
us make a better movi^e^ Now write your name on the booklet. 

(PAUSE) . 

Open your book to the first page. It is green. Notice you have • 
a picture of a star, a flower* and a key. 

Now look at the screen. 

1. If you think this set has more things, mari? the star. 
If you thtok this set has more things, mark the key. 
Tr you think they have the same number mark the flower; 

Since these two sets have the sane number, we mark the flower 
; like this. Hark your page now. 

(PAUSE) • . 

Turn the page. Tou should now be on the yellow piage. * 
Now watch the screen. 



2. Here we have two sets of things. ^ - ^ 

It you think thia set has more things, mark the star . 

If you think this set has more things, mark the ke;^. 

If you think both sets have the same number, mark the flower. 

Since the set on the right has more, we mark thB^IS^^^w mark 
your page in the same way. . . 

/ (PATOB) S72)?/|fMt<2) . ' ! 

Turn the page. Should should be on the blue page. 

J 



Hevc la the t'irat question tor you to do ori your own. 

t 

Watch the screen. 

3* Here there are the same nunber of eggs«ancl cups* 
Now watch* 
(PAUSE) 

If you' thlnK these are the same number eggs and cups^ mieirK 
the flowe r. . 

If you thinK there, are more eggs than cups^ maric the star. * 
If you thlnK there are more cups than eggs^ mark the Key . 

(PAUSE) 572^P * ™ 

Now turn the page. You should be on the pinK page. 

Now watch the screen. ' / 



4. Here you see two rows which have the same .number of buttons! 
Now watch. I 

If you thlnK. both rows have the same number of buttons^ marK 
the flower . 

If you thiiiK this row has more buttons^ marK the star . 
If you thlnK this row has isore buttons > marK the Key . 

(PAUSE) 

Now turn the page. You should be on the green page. 

Now watch the screen. 

5» Here you see two sel!s of chips. > - 

If you thinK both setr have the same number of chips « mark 
the flower . ' 

Xt you thinic this Lse« hM more onipitt mavK the stay . 

If you thinK this set has nore chips « marK the Key . 

(PAUSE) ; 
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-turn 7f^, ztp/ua^ 

Tura the page! You should he on the yellow page* 
Now watch the screen. 

6* Both rows have the same number of things. Now watch. 
(PAUSE) 

If you think both rows of things have the sane aumber# flutrk 
the flower . 

If you think this row has aore things/ nazk the star. 

If you think this row has more things ^ aark the key. 
(PATISE) 

Turn the page when you are finished. 
^ ' ■ . ■ ■ ■ 

^ You should be on the blue page. 

Now watch the screen. ' - 

7e. Both rods are the same length* Now watehe 

. * . i" ■ 

(PAUSE) 

If you think this rod Is longer, nark the star . 

If you think this rod Is longer, mark the key . 

If you think boih rods are the same length, mark the flower. 

(PAUSE) ■ ' 

Turn the page when you are finished. 
You should be on the white pftge. 

Now watch the screen. 



8« Here are two rode* 

(PAUSE) 

If you think this rod ie longer, ■erk the star. 

If you think this rod is longer, nark the kg^. 

If you think both sods are the saae length, Mark the flower. 

• (PAUSE) ... ?::•■■■;■■': ".- 

Turn the page when yovi are finished* ' 
You should be on the pink page* 

Mow watch the oersen. ' ^ 

9. Both rods are the sa»e length, llbw watch. 

. (PAUSE) 

' If you think both rods are the same length, nark the flower. 
If you think this rod is longer, nark the star. . 
If you think this rod is lon«er, nark the kajf , 

■ (PAUSE) \ ■ ■. ••• ■■ 

Turn the page when you are finished. . 

You should be on thi green page. , ' 

Now watch the screen. 

10. One container of beads hao nore than the other. Vow watch. 

(PAUSE) 

' If you thljnk both containers have the sane anount of beads, 
'^^ nark the flower. 

If you think this one has nore beads, nark the star. 
If you think this one. has nor* beads, nark the 1^* 



Tum thd page when you art f InlihtA. 
You should he on the yelloir page. 

Mow watch the screen* 



IX. Both containers have the saae amount of beads. Item watch. 
(PAUSE) 

If you think both containers have the sane aaount of bead8« 
mark the flower . 

If you think this one has aorr ^seads* auirk the star. 
If you think this one has aore bei|Lds« aark the key. . 

(PAU8S) . ' * 

Tum the page when you «um finished. . 
You should be on the blue page. 

Now watch the screen. 

12. Notice that one container has more beads than the other. Now watch 

(PAUSE) 

If you think both containers have the' saae aaount of beads* 
mark the flower. 

- If you think this one has acre beads* mark the atar. ' 

If you think this one has aore beads* aark the. key. 

■ (PAUSE) '■ 

• Tum the page when you are finished. 
You should be on the. yellow . page; * « 

Now watch the screen. . 



13* Both clay bal).t hw th« aaount of clay* Mow natch. 
(PAUSE) 

If you think both havo tha aaaa aaoimt of clay* aftiik tha 
flower* 

If you think thia one haa nora clay« nark tha atar> . 
If you think thia ona haa aora clayj aark tha k<i/« 
(PAUSE) 

Tuzn tha pafa nhan you ara f iniaha4» . 
You ahould ha ow'tha graan pagt. 

1I6W watch tha aeraen. 

1%* Both clay balla have the aaae aaount of clay. Eoy watch. 

.^(PAUSE) 

If you think thia oae haa aore clay> nark the atar. 

If you think thia one hea aore day* aark tha key. 

If you think both have tha aaac aaount of. olay» MXk tha 

■■ ' ■ flower* , \ ■ •• 

.■ (PAUSE) .• * ' ■/ 

' Turn tha paga whan you jara finlihad. ' 
' You ahould be on the pink paga. > 

How watch the acreen. 



15. ' Mbtice the container on tha left haa, aore juica. Mow watch. 

(PAUSE) 

» • 

If you think both eoniainara h«ve the aaae. aaount of juice* aark 

. the flower. 

If you thiiik thia one haa aore Julee« aark the ater. 




Turn the page when you are/flnlehed. 
You should be on the white page. 



Now watch the screen* 



16. Both containers have the same amount of juice. Kow vateh. 

(PAUSE) 

If you think this one has more Juice« mark the star. 

If you think this one has more Juice, mark the j^. 

If you think both eontainen have the same amount of Juice, 
mark the f lower. • ■ . 

• ; (PAUSE),- / 

Turn th^ page when you are finished* 
^ You should be on the blue page* 



Now watch the screen. 



it* Both shapes have the same amount of space* Nbw watch. 

t - 

(PAUSE) 

If you think the two shai^ have the same amount of space, 
mark the flower. . • 

If you think' this one has the greater amount of space, mark 

the star^ ' 

If you think this one has the greater amount of space, mark 

the key. ^ ■ 

(PAUSE) . . 

Turn the page when you are finished* 
You should be on the yellow page* 



Now watch the screen. 



18. Both' chapes have the sane amount of space* Kow watch. 

(pause) • ' 

If you think this one has the greater amount of space* nark 

the star . . • 

If you think this one has the greater eaount of space* nark 

the key. , 

If you think the two shapes have the some oMoimt of tpace^ aark 

the flower. 

(PAUSE) . " ■-. 

Turn the page when you are finished. . . 
You should be on the green page* 

^ _ _ _ _ » 

Now watch the screen. 

19* Both shapes have :the some amount of space. Wow watch. ^ \ 

(PAUSE) j 

If you think this one has. the greater amount of space, nazk » 
the star. -^-\ 

It you think this one has the greater amount of space, nark 
the key. • ' 

If you think, the two shapes have the some amount of space, mark 

the flower. - ■• ■ . : 

(PAUSE), ■' :rr'[!--^- ^^^i: S.-.' 

Turn the page when you are finished* . 
You should be on the pink page* 

. . * « 

How watch the screen. 



20. Here you see two balls of clay that weigh the sane. Now watch. 

(PAUSE) 

If you think this one weighs nore« maxlc the star . 
If you think this one wel^s more, nark the key* . 
If you think they both wel^ the sana« nark the flower. 
(PAUSE) 

Turn the page when you are finished* . . 
You should be on the blue page. 

Mow watch the screen. ' ■ 

21. Both of these have the sane nunber Of blocks. How watch. 
(PAUSE) 

If you think this one has a greater volune« naxk the star. 
If you think this one has a greater volune« nark the key. 
If you think they have the same volune« nark the flower. 
(PAUSE) 

Turn the page when you are finished. ^ 
You should be on the yellow page. 

Now watch the screen. 

22. Both of these have the sane nunber of blocks. Now watch. 
(PAUSE) 

If you think they have the same volume* mark the flower . 
^ If you think this one has a greater volume* mark the star. ' 
If you think this one has a greater volume* nark the key. 
(PAUSE) 

Turn the page when you are finished* 
You should be on the green page. 
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Now woteh the screen* 



23* Both balls have the same amount of day. Now watch* 

(PAUSE) 

When the clay is put back, If you think the water will be 
hlc^er on this one« mark the star* 

If you think the water would be hli^er on this one, mark 
the key* 

If you think the water tn the two containers will be the 
sameymark the flower* ' 

(PAUSE) - 

Ve are now finished*: j; Closa your hooklets* / . ■ ■ 
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Key for Concept FOrnation Ttst 

Bart I (Conservation) 

Correct Response 

B - Flover 
B - Flow^ 

C - Key (Response broken) 
B • Flower 
B • Flower 

A - Star (Response broken) 

B - Flower 

A - Star 

B « Flower 

C * Kfey 

B Flower 

B - Flower 

A - Star 

B - Flower 

B • Flower 

B • Flower 

B • Flower 

B • Flower 

B • Flower 

B • Flower 

B • Flower 



Fart II (MIB) 

C 
B 
B 
A 
C 
C 

c 
c 
c 

A 

D 
C 
B 
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Appendix III 

Directions for individually adatinistered Word Association Task 

The Administrator says: 

*^Thi8 is a vord game. 1*11 say a mrd and you say the first 
vord that it makes you think of* Then 1*11 say another irord, and 
you answer with whatever word that one makes you think of. There 
are no rijght or wrong answers. We're only interested in what 
word comes to your mdnd when you hear certain words •'^ 
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Directions for Written Word Association Task 
The teacher says: 

"Boj^ and Girls, this is a word game. look at .the first word in the 
list. What other word does that make you think of? Write your word on 
the same line as the first word. Now look at the second word... write 
nejct to it the first word that one makes you think of. Okay, now finish 
the list, word by word. There are no rijjht or wrong answers. We're only 
interested in what word comes to your mind when you see certain words. 
Don't worry about spelling. Just put it down as best you can." 



To the Teacher: 

1. If you think an exan^le is needed write "hello" on the board. 
Then say this word might make you think of "everybody" or 
'goodbye" or "hi". Wite just one-word on each line. Make it 
the first word that comes to your mind. 

2. If a child indicates that he can't read a word, tell him to guess. 
Encourage the children to move steadily on and not be stumped 

by any item. v 

3. This project requires ethnic identification of the child. 
Please circle B for Black, W for white or L for Latin (Cuban, 
Puerto Rican, Mexican). 



Thank you very much. 
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Directions for Make a Storj Test 
(Mritten Language Production) 

Distribute one of the pictures (it does not matter irtdch picture is 
received first). Request that the pupils print their name in the upper 
right hand comer. 
Say: 

"For this activity, you are to make up a story about this 
picture. Any story will do. Write your story on the lines 
below." 

It is inqportant that the teacher give no examples of stories. If 
children seem to want help with the kind of story to write, please 
ask them to look at the picture and assure them that the picture 
will suggest ideas to them. 

The story should be conqpleted on the front side of the paper* The 
back may be used if necessary to complete the last sentence of the story. 

This exercise is not timed* After the children finish the first 
exercise, collect the papers, and distribute the second picture with the 
directions: 

r '^Now write your name in the upper right hand comer* 
Go ahead and make up a etory about this picture just 
as you dld^ before." 
If children ask; the stories need not be related to each other* 
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APFSRDIXXV 
TEST USER'S NAIUAL 



tttt booklttt 
super Bm color fila 
Mdio tape 
Inatmetlanet 

Set 19 the eqoipMnt in a. mbI darlwaod rooa. The projoetor wut 
b« far onongh aMj tnm tht scrom so that ths iaa|s prejsetai will bo 
•asily soon bar all ohiUron taking tho tost. leu aajr finA that it will 
ho adToataiooMs to darken tho rooa for the practice itoM only and then 
to hrighUn it while ^he childrea are working in thi respeyo bookloto. 

The tape recorder should bo sot at 3 3/k inches per second and shovld 
be stationed close to this filji projector. 

Let the tape recorder run until you hear two loud clicks dose 
together. Turn the tape off inwdiaUlj at thia point. Turn on the 
flLs projector and allow it to run until the first itea appears on . 
the ecrooa. Turn off the projector. Mhen the test begins, turn both 
■acbiaes on oinnltaBeously. Thoy will be eyaehronisbd if you have 
perforaed those etope correctly. 

Distribute the test booklets and have the children fill in the 
Infemation one the cover as it pertains to none, eehook, age, eox, 
Crado. ToU thNi that they are to do com pussies, that pusslee will 
be ehewi to then on tho eereoa and that they will coo then in their 
booklets. A tape recording will toll then how to do the putties and 
idMtt to turn to the next page in their books. It will also tell thsa 
hew to Murk the answirs in thsir books. If they ask* a aistake, or 
wish to correct an answer, they are to put two Z's over ths ineorreet 
aaswsr and a single Z 021 the oonroct one. 

The toot adninietrater will have to turn the fila projoetor off and 
on again three eeparate tints as follows: 

1. To begin the test. Turn ths projector off after the jtfind, 
praetice itea when ths finger has ceaplstsd ths I on ths 
rssppnss boxes. 

2. Turn the projector on after the 20th itea when the voice says 
•'Stop and watch the scroon". Turn the projoetor off again irtien 
ths finger has nads ths Z on the practice itea. 
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Tun tb* projtotor on AfUr tht 40th it«i nhm tbt vole* aiyt 
"Stop $gA Mteh tho acrota." Tura tht prfijijeter off aftor tho 
hud hM Mdi an X aftar tha aaeoftd praetlea" itaa. Tiia tap* 
raeordlac nill ran for tha antira duration of tha taat and 
will not ba twatd off «ntU tha and of tha 55th itaa whin 
tha toicajaagra, "Stop and eloaa Tour hooka." 
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Twn to tte firat ptgt* It has 4 gMen trlanglt on it« Htr« la 4 
puiil4 for jrou to do* One of tte tpteot it mfltj. Tou tro to doeldo 
ulitther OM of thtso things fits in tht mf/tj •p400» or nlittlMir none 
of^ thtM things fit4 in tYm oaptj tpaeo. Wmn jou hairt docidod^ p«it 
4n X tht tntntr jou httt ehottn* (PAUSE) Htrt it how to do 
tht puitlt* 

Tht Pusilt htt four eolumt* All of the thingt in tht firtt eoliam 
4rt ortngt, til of tht thingt in tht ttcond coIum art grttn. All 
of tht thingt in tht third eolwn art re<( til of tht thingt in tht 
fourth eolum trt blut« Tht pusilt tlto htt four rout* All the 
thingt in tht firtt row trt eirelttt til of tht thingt in tht ttcond 
row trt tqotrttf til of tht thingt in tht third row art trianglttf 
all of tht thingt in tht fourth row trt ditMondt* To dtcidt what 
gott in tht fitting qpaet. look at whtrt tht row tnd eolttti eons 
tcj;tthtr* All of tht thingt in thit row art ditaondt, to a ditswid 
BMtt go in tht tpaet« All of tht thingt in tht colum art blut^ 
to toMSthing blut sust go in tht tsqpty spaet* Tht oidj thing that 
it both blut tnd a diaaond it this blut ditaond to you should put 
tn Z on tht blut ditaond. . 

Turn tht ptgt««* Thit ptgt hat a rtd circle in tht comtr* 
Htrt it anothtr pusslt for you to do» One of tht tpactt is tflptx« 
Tou art to dtcidt whtther oht of thttt thingt fitt in tht tapty 
tpaet or whtthtr nont of tht thingt fit tht tapty tpact« Wien jou 
havt ^oidtd^ put an X on tht tntwtr jrou havt chottn* Do thit pusslt 
on jour own, tnd thtn wt will tell jou tht corrtet tntwtr* Now do 
tht pusslt* (PAUSB) Htrt it how to do tht pusslt « 

Tht pusslt hat four colvant* Thit tint thtrt art two thingt that 
art tht taat tbout tach colusn. All of tht thingt in tht firtt 
row art rtd tnd trianglt. In tht ttcond row thtj art grttn tad 
circltt. In tht third row thtj art orangt and tquart, tad in. tht 
fourth row tht j art blut tad tritnglt« Tht pusslt alto hat four 
rowt. Thtrt it only oat thing tht tant about tht rows* All tht 
thingt in tach row art tht ttat in tist, but itt tist chtaftt firoa 
wry taall in thit row to ttry big in thit row* So tht tist gttt 
biggpr at you go down tht pusslt. To dtcidt what gott in tht 
.aitting tqutrt, look at whtrt tht row and coluan ccpt togtthtr* All of 
tht thingt in thit coluan art orangt tquartt to a orangt t^utrt autt 
go in tht tapty tpact« All of tht thiaigt in thit row art tht ttat 
tist to tcMftthing tht right tist autt go in tht tapty tpaet* Tou 
■ttst look for an orangt squart that it tht right tist* Thit it tht 
only orangt tqtitrt that it tht right tist so you should haft put tn 
X acrott tht orangt tquart* 

(Ptojtctor it tumtd off) 

Mow turn to ptgt otm tnd do tht pusslt* 

Turn to page 2 
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Turn 


to 


pace 


3 


Turn 


to 


pago 


4 


Turn 


to 


page 


5 


Turn 


to 




6 


T 

Turn 


to 


PaC* 


7 


Turn 


to 


?•«• 


8 


Turn 


to 


pagt 


9 


Turn 


to 


pa^e 


10 


Turn 


to 


pafo 


JUL 




^o 


pagB 




Turn 


to 


pate 


13 


Turn 


to 




U 


Turn 


to 




15 


Turn 


to 


P«<e 


16 


Turn 


to 


Pe«« 


17 


Turn 


to 


Pe«e 


18 


Turn 


to 


Pe«e 


19 


Turn 


to 


pes* 


20 



STOP! 



Now turn the page and look at the sereen. Thla pa|e has « 
green eqvMre In the comer. Thie ie a new kind of pussle for you 
to do. liiie time there ie only one row and one coIbmi for you to 
look at. In thie puiile one of the epaeee ie e^>tj. Tou are to 
decide idwther one of theee thinge fl% in the eapty apace. Wwn 
jou have decided, put an X on the anewer you have eheaen. Oo the 
puBslA on your om and w» wiU toll you the correct anewr. Mow 
do the puisle. (PAUSE) 

Here ie how to do the puitle. All of the things in the coIvb are 
eq^iarei, eo eoMthing equwre auet go in the ei^ty apace. All of 
the thinge in the row are red, eo ecMthing red anst go in the ewty 
•pace. Tott nut look for eoaething that ie both red and square. 
Thie is the only thing that is both red and eqoare so you should 
have put an X on the r«d eqpiare. 

(Pkvjeetcr is turned off) 

How turn to page 21 and do the pussle. 

Turn to page 22 
Turn to page 23 
Turn to page 24 
Turn to page 25 
Turn to page 26 
Turn to page 27 

Turn to page 2» — ^ 

Turn to page 29 
Turn to page 30 
Turn to page 31 



Turn to psft 32 
Turn to pago 33 
Turn to paft 3k 
Tiira to pact 35 
Torn to paft 36 
Torn to pag* 37 
Turn to paft 3S 
Turn to paf« 39 
Torn to paft 40 

STOP! 



Now turn tht pagt and look at tht tcrton. This pait haa « 
bint eirelt in tht eorntr. Thit ia « iittwmt kind of putslt for 
joa to do. Motict thtrt it a pUct narind with an X. Toa aoat 
dtoidt tdMthtr ont of thtat thinga btlongo in tht plaeo Mrkad Z. 

^ • ^ y«» i*'* choatn. 

Wt will do thia pustlt with jcn, hart ia how it ia dona. 

Anything that ia a circlt Mould go htrt» anything that ia a triMglt 
wouU go in hart. Anything that ia orangt would go inaidt thia 
oranga lint. An orangt eirelt would go in tht pXaet uhtrt tht 

^ "? togtthtr. An orangt trianglt would go 

in tha plaoa idMrt tht trianglt and lint coomi togtthtr. Tht X it 
in a plaot whtrt tht triani^ and tha oranga lina oom togathar. 
3o you auat look for aeawthing that ia both a trianglt and oranga. 
Thia ia tht only thing that ia both orangt and triaMlo. ao you 
ahottld havt put a eroaa on this plaet. 

Mow turn to tht ntxt paga and watch tht tcrttn. Thit ptgt haa 
an orangt trianglt in tht eorntr^ Thia ia anothtr posslt for you to 
do. Motiet thtrt ia a plaot aarktd with an X. Tou auat daeida 
idittfatr ont of thtat thinga balongs in tha plact aarktd X or uhtthtr 
nont of tht thingt btloi«a in tha pUct aarkad Jt. Hhtn you havo 
dtoidtd» put a eroaa on tha anawtr you havt ehoatn. Do thia pusilt 
onyouroMiandwtwillUllyoutht eorrtet anantra. (MOSS) 

Htrt it how to do tht'pusslt. S^iarea auat go inaidt thia aaaart. 
SJ^*,!^ «5 ^r^*^* anything rad aaat goinaida 

fi!?' "J*,?^**^ 1^ look 

at Mhtrt tht rtd lint and aqnart eoat togtthtr. ltd aquaraa would 
go in htrt. Blut trianglta would go whtrt tht blut lint and triMgla 
OOM togathar. Look at whart tha rad and blua linaa oom togtthtr. 
nothing eould go htrt btoantt nothing can ba both rtd and blaa at 
Slfw?^ ^ and trianglt oom togtthtr. 

Mothlng eould go htrt bteautt nothing eaa ba both aqjoart and triai«la 

' • «»• but it ia 

not intite tht rtd lint and it ia not inaida tha blna Una. So. you 
mat look for any a«iart that ia neither rtd nor bint. Tht oranga 
aquara ia tha onljr thing that ia both a a4|aart and not rad and not 
blue, ao you ahould have put a eroaa on thia orai«a aqoar*. 
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aow ivm to pat* U> wd do tht puwlt. 



Turn 


XfO 


!>•*• 


h4 


Turn 


to 






^ - -- 
luru 






kk 


Turn 






LK 


Tr?n 


to 




^ 


Turn 


to 




47 


Turn 


to 


pat* 


48 


Turn 


to 


P«f» 


49 


Turn 


to 


PM« 


50 


Turn 


to 


PO* 


5i 


Turn 


to 


P«C» 


52 


Turn 


to 




53 


Turn 


to 




54 


Turn 


to 




55 



SITOP. Put doMB /our pwieilt and eloM joor boolw. 
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Key for Logical Thinking Test 



Item Correct Response Item Correct Response 



S 10 C « 38 B 



8 -? » Q 37 C 



h H B ♦39 B 

S 12 E *1*0 B 



I 

I 



1 


B 


2 


E 


3 


C 


k 


C 


5 


D 


6 


E 


* 7 


S 


8 


A 


9 


B 


10 


C 


11 


B 


12 


E 


13 


B 


Ik 


E 


15 


C 


16 


B 


17 


C 


18 


D 


19 


B 


♦20 


B 


21 


A 


♦22 


B 


*23 


C 


2k 


£ 


*25 


A 


26 


B 


27 


C 


28 


B 



I 



29 C 

30 E 

31 B 

32 A 

33 C 
3k A 
35 B 

*36 C 



kl C 

k2 E 

k3 B 

kk B 
B 

*k6 B 

lf7 B 

1(8 B 

49 E 

50 B 

51 A 

^ 2k E 52 D 

" «ps i 53 E 

^ C 

55 C 



ca 

I 



«The8e item, were deleted from the scoring and dats analysis as 
described In the section entitled Preparation of Heasures of 
Cognitive Variables. 
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Appendix V 



Geaeiml Directions 



The Purdue ELeaeataxy Problem-Solving Inventory Is deslffied 
for use with culturally dlsadveateged elementuy school pupils of 
various ethnic backgrounds In grades two tfazougb six. OSie loveirtory 
can be adalnlstered individually or to large groups of ehUdren. 
Nftterlals for the Inventory include a set of drmdngs or pictures, 
man into slides, a tape recording of dlreeticos and text 
describing ea6h item oT the Inventory, and an answer booklet in 
irtiieh children aark all of their responses. 

Tbrn answer booklet presents all of the alternative choices 
for eadi iten. la. its present f on the Inventory consists of 
'*9 itaas. Ito exiagples ara included. Six of the itens are 
tiw-dhoica •^es'Vor response itate. Thrae are three-choice, 
"res", "lb", or "I don't know" rea^nse: itans. OSie ffastnflei are 
a* . three-choice, "A''^ V, or •fc* I5e8^^ 

a^imnatlves are pietmtd, others have vei^^ ftsrover, the 

response foraat^ is the sane tfaroutfiputr-Uie Inventory. Children need 
only attic an nr over the box contaiiili^ the correct alternative. The 
tape recording, in addition to describlBg eadi slide and introducing the 
Itea steas for each problai, also "reads" each of the printed alternatives. 
Therefore, little reading is req]alred fxtm -ttie children. 

Several pieces at audio-visual equipaent are necessary tor adequate 
test adalnistratinn: a tape recorder with sufficient fidelity and clarity 
for all children In the rooa to hear, a slide projector, preferably with 
an extension slide chiaiger to pexnlt the teadier to aove about the rooa 
during aAdnistratlon, and a screen Ifrge anough so that all ehUdren 
are abla to see the slides clearly irtuin presented. The teeeher should be 
faalllar with the Workings of each of thase pieces of e^ulpaent so that 
he aay t-uidle any breakdoans or IntcrrupiilQns during the testing session. 

Vor testing, the classrooa should be slightly darkened to pexait good 
vision of the slides yet not so dax3r. as to give children trocd»le when 
aarklng the teat booklets. Ordinarily, pulling the dn^es or shades near the 
the treat of the rooa will be adequate. Sedcs should be spaced apa^t to 
discourage cheating and allow the teaehar easy access to each child in case 
questions should cone vg? during the test. 

4.v« chUdren seat thoaselves prior to the beginning of the tast, 

the teacher Should be sure each child has a diazpened pencil with an 
«faser. should sake sure children with difficulties in vision seat 
tiiaaselves where they can see the screen clearly. 

uaa^ ^ °^ introduction to the tast, the teacher should explain to the 
children that the test is not an-^a specific school siibjeet sudi as aritlnatic. 
or spelling. Rather, the I nv e n t o ry is a neasure of children's Ability to solve 
cononsense problou whidi aic^ be encountered in real-life. 
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Bxe teacher should inform the ehiUren th*t they will be shown 
sone pictures on the screen end that they should watch the pictures 
closely. iMngs will be happening in the pictures and they will be 
atfced sgne q^estions about them. Ihe children are to mark their answers 
in an answer booklet, if they have any probloas, they are to raise their 
hand and the teacher will come around to their desks to help them. 

The teacher may then pass out the booklets ud ask the children to write 
or print their aaae and grade on the lines provided on the first page. The 
teacher may tell the children not to open their booklets yet (althou^ no 
harm will be done if the chUdren do leaf through it). Any other infoznmtion 
which the teacher or particular school uLOxb wish may also be written on 
the ftront page of the booklet. 

Wnally, when all children have finished writing, the teacher may start 
the projector and tt^e recorder. It asy be a good idea to remind the children 
to raise their hands if they have a problem or question during the test and 
caution them against shouting out answers to questions. 

Once begun, the tapevrecardiog may run continuously. Considentble time 
is provided on the tape for children to mark their answers. Tmo t^pe 
recordings are avail*ble: one fori wae with second and thM ^«ders mod one 
for the fourth, fifth, and sixth graders. Jbre marking tim^ is provided on 
J<he second: and third.grade ti^. The total time tar test aAtinistration is 
•Eproxlmately UoJ^3 minutes, provided no breaks are taken. Another of the 
teacher's duties during the test is to note the progress of the children and 
if they seem to be falling behind to stop the tq^ and permit them time to 
catch up. 

The teacher, or test adninistrator, must also operate the slide projector 
during the test, and change the slides at the appropriate times. Ohe recorde« 
text indicates such times by: "Here is a new picture," or "to this neoct 
picture...." Before adninistering the Ihventoiy for the first time, the 
teacher should listen to the tape and view the slides, following in the 
answer booklet to f«Biliarize himself with the order of the sUdes and the 
times when they change in the text. 

As mentioned before, the teacher must also be able to answer children's 
qpestions as they arise during the test. Yat this reason, it Is prdbebly 
best to have two people ateinister the test, one to tq^erate the equiioMnt, 
and another, free to go about the room helping children. 

The recorded text provides a place to stop and rest. A tone sounds as 
p si0ial to stop the equijment. The rest period is strictly the prerogative 
of the teacher. The tape may be run ooAtinuously if the teacher does not 
-ttiink the children need a break or the tqse may be stopped at any natural 
break sooner or later, depending on the particular classroom situation. 

When the final slide has been viewed, tiie operator may rewind the ti^e 
and return the slide tray to the beginning. Ohe books may be collected and 
the testing session concluded. 
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Tat secn^liig puzpotes, the Invsntory my be divided into twftive 
different subtetfke, or ibilitiet, and ei^t eubseoree, Eeeh ai^ be 
ueeful for diecpaostic puxpoeee. If the tests ere to be iMehiae scored, 
it vmy be quite possible in the fourth, fif«h, and sixth grades to htvt 
the children aark their ensvers on test response cards directly, retlier 
than aaiicing in the booklets. ^ 

Table 12 presents e brief description of each siibtask and the 
nuad>er of itoas in the Inventozy which ettaapt to aeesttre tliat task. 
Table 23 presents the subtesks and nuober of itens used to make the 
eie^t subtests. Finally, Table if presents the correct altehuttive 
for each item in the Inventory and the fuibtaek end subtest to which each 
itflB belongs. 
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TABLE 12 

Wvabvx of Itmm for Each Subtaik 



SubtMk Ho, of Itam 



1 Senilng that a prbblon txiiti $ (and om Mplt) 

2 Idaatil^rliig a problem qptelf ieaUy 5 

3 Aiklng quattlona about tfaa problaa ^ (and ona i«Qla) 
k .Giaaaaiag cauMt 2 

$ Clarifying tha goal 2 

6 Judging if aora iafomation ia aaadad 

to aolva tha problan 3 

7 Idantifying ralavant aspacti of tha 

problm situation 3 

8 Badafiaing nav uaaa of faniliar objaets k 

9 Saaing i^plicatiolUl of aoaa action 5 

10 Sanaing vhat should f oUav prdblaa 

solution k 

31 Salaeting tha om possibla solution 

«ong aavaral altamativas 3 

12 Salaeting tha bast or aost unusual 

solution SB»ng savaral possibla solutions 6 

J? 
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TkBUt 13 
luribar of Itmm in Sich Subtttt 



Subtest (lubtMki) • Wo. of Ztoui 



A 


SMfliig and IdtntifyiBg (1 aad 2) 


10 


B 

♦ 


ClKrIfleation Z (3 wd 5) 


7 


C 


Clarifioatloo ZI (3> ^> 5, 6, and 7) 


15 


J) 


ProblMi p«rts (8 uia 9) 


9 


K 


PMiolutioa (1, 2, 3, k, % 6, 7) 


25 


r 


Solving Fr6bl«M I (10, U, 12) 


15 


0 


SMag SMblMt n (9, 10, U, 12) 


18 


H 


flolvlag FrdblMt in (8, 9> 10, U, 12) 


22 



lERiC 
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TABLE Ik 



Uj for Moh itMi «nd subUtk and 
siibbMt to nhieh oieh itM bolongs 



ItOB 


Corroot 
. Altormtit* 


SubtMk 


Sabtosi 





1 




YES 






A» B 


2 


■ 


ns 






A, E 


.3 




TBS 






A, E 


4 




XES 






A, E 


5 




lES 






A, E 


6 




MO 






A, E 


7 




A 




.2 


A, E 


B 




C 




2 


A.E 


9 




A 




2 


A, E 


10 




B 




2 


A, E 


U 




C 




2 


A, E 


12 


SXMplo 


C 




3 


B, C, E 


13 




B 




3 


B, C/E 


14 




A 




.3 . 




15 




B 






B, C, B 


16 




B 






Cf E 


17 




C 




3 


B, C, E 


IB 




A 




4 


■0, E 


19 




C 




4 


C, E 


20 




B 




5 


B, E 
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21 


C 


5 


B, C, E 


22 


m 


6 


C, E 


23 


m 


6 


C, E 


2U 


m 


6 


C, E 


25 


c 


'7- 


C, E 


26 


A 


7 


C, E 


27 


c 


7 


, C, E 


'28 


c 


8 


D, H 


29 


B 


8 


D, H 


.30 


A 


8 


D, H 


31 


B 


8 


D, H 


32 


C 


12 


9, Q, H 


33 


B 


12 


P, G, H 


34 


C 


12 


P, G, H 


35 


A 


9 


G, H 


36 


c 


12 


P, 0, H 


37 

t 


B 


12 


P, G, H 


38 


C 


12 


P, G, H 


,39 


B 


U 


P, G, H 


40 


A 


U 


P, G, H 


a 


C 


U 


P, G, H 


42 


C 


9 


0, H 


43 


A 


9 


G, H 


44 


B 


9 


G, H 


45 


c 


9 


G, H 


46 


A 


10 


P 


47 


e 


10 


P 


48 


A . 


10 


P 


49 


B 


10 


P 



Script for Problem Solving Test 

(Times indicated in parentheses; first number for 4th 
and 6th grades, second nuaber for second grade.) 

Hello, boys and girls. Vfo are going to do something today we think you tdll 

find Interesting. 

We are going to show you some pictures like this one on the screen. (Show slide 1) 
(PAUSE; 5, 5 sec.) 

Here's another picture. (Show slide 2) (PAUSE 5, 5 sec.) 

When-we show you pictures like these on the screen, we want you to watch them 

closely. 

Vfe are going to ask you some questions about the picttires. 

When we ask you the questions, m want you to mark your answers in an answer 

booklet like the one on the screen (Show slide 3) (PAUSE 5, 5 sec.) 

We wi]l now give you an answer booklet. When you get your booklet, 

do not oxmt\ ji. 

Print your £^1, name on the first line (PAUSE 2, 2 sec.) and your grade on 
the second line, like the boy in the next picture. (Show slide U) (PAUSE 3, 
3 sec.) If you have any trouble, raise your hand and we will help you. (SOUND FOR 
BREAK) (STOP TAPE RECORDER UNTIL ALL CHILDREN HAVE A BOOKLET AND HAVE PINISHED 
WRITING THEIR NAME AND GRADE.) (PAUSE 6, 6 sec.) 

Open your booklets to page 1. (PAUSE 7, 7 sec.) Look for the top row of 
boxes, next to the number 1. There are two boxes next to the number 1. 
A VES box, and a NO box. (PAUSE U, 4 sec.) 

Now, here is the next picture. (Show slide 5) (PAUSE 3, 3 sec.) If you think the 
little girl in this picture has a problem, mark a big X in the lES box next to number 1. 
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If you think the girl does not have* a problem^ mark a bie X in the HO box 
next to the number 1. 

Remeff'ber^ mark Y^XL^i!^ <tirl ha£ £ problen t §sA &AC!l 222 1£ iSSi OiSi hSSl 
a problem^ 

Make your X fill the whole box. Make eure-the lines are dark enough to see. 
(PAf)SF lOf U see.) This tine^ I'm going to tell you the correct answsr. The 
answer is TFSt there is a problem. It looks like the girl^s mother .doesn^t want 
the cat in the house. Here is what yoxar answer booklet should look like. (Show 
slide 6) (PAUSE 3^ 5 sec.) There is an X in the TES box. It fills the whole, box. 
Make your X^s like that» too. (PAUSE 3^ 5 see.) Okay Now I want you to try some 
on your own. I will not tell you the answers each time. Look at the pictures 
on the screen and mark XES if you think there is a inroblem in the picture and NO if 
you donH think there is a problem. 

Here is picture number 2. (Show slide 7) Mark TES if there is a problem^ NO if 

there isn^. Put an X in the box you choose. (PAUSE 11» 14 sec.) 

Picture number 3. (Show slide 8) Is there a problem in this picture? (PAUSE Hi 

14 see.) Nufldser 4* ^ there a problem here? (Show slide 9) (PAUSE 11| 14 sec.) 

Number 5* Is there a problem here? (Show slide 10) (PAUSE 11^ 14 mc.) 

Number 6. Is there a problem in this picture? (Show slide 11) (PAUSE 11| 14 sec.) 

Now turn to page 2 in your books. (PAUSE 6| 6 sec.) 

I*m going to show you Bom more pictures » but* this time you have- to decide exactly^ 
wh^t the problem is. For example » look at this next picture. (Shew slide 12) 
Study it closely. What do you think the problem is? (PAUSE 4f 4 Mc.) In your 
answer books next to number 1 there are three boxes. 
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Listen eareftilly vrhile I read the three choices* 
Then put a big X in the box that tells nhat yoo^iiik^ the problem is« 
Box A says - The baseball might Ijit gsa* ^^--^i 
Bc»x B says - The baseball might bpsfk & window * 
Box C says - The little boy might catch the ball * 
Mark an X in the box you choose* (PAUSE lOt 14 sec*) 
Here is picture number 2* (Show slide 13) What is the problem here? 
^ Listen carefully while 1 read the three choices* Then put an X in the 
box that tells what the problem is* 
A* The boy^s dsg i£ lost > 
B* The boy bro^^ the dog^s rope * 
C * The boy thinks his ^ h§£ £jiji away * 
Mark an X in the box you choose* (PAUSE IO9 13 sec*) 
Number 3* (Show slide 14) What is the problem here? 
A* Thct boy sees something that surer Isey ^igi, 
B* The boy is afraid it will rain * 
C* The boy is afraid his l^ent will fall down* 
(PAUSE 10, 13 sec*) 

Number (Show slide 15) What is the problem here? 
A* The boy is crying because his bof^t je t^o small * 

B. He is crying because his boat has float sd too far away . 

C. He is «5rying because he hfts t2 ga hone now . 
(PAUSE 9, 13 sec.) 

Nov turn to page 3. (PAUSE 6, 6 sec.) 
Nuaber 5. (Shovr slide 16) .What is the problem here? 
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A. Th« girl MBnts to know Jjfiw ^ the 2IB&* 

B. The girl wants to know Xl siH l2tt 3Sal^ 

C. The girl wonders where her other pltaring oieee 
(PAUSE 9, 13 see.) 

Now, WR are going to do something dif'ferent. 
Look at this n^xt picture. (Sho»r slide 17) 

It is hard to figure out what is going on. If we could ask soae questions 

we could find out what is happening. VRiich of the following questions 
wuld be best for us to ask, so can figure out what the problem is. 
Let*s do number 1 as an example. (AuSE 3, 3 sec.) 
Listen carefully. 

There are 3 boxes next to number 1. Each box contains a question we 
might ask. Look closely at the picture while I read the three questions. 
Then put an X in the box that is the best question .to ask. 

A. Vfhgr is the §SSL 2fi 

B. Why is it snowing? 

C. Why is the small ^ trying so hard ^ open the door? 
Mark your answer. (PAUSE 10, 13 sec.) 

C is the correct answer. (PAUSE 3* 3 sec.) 

C is the best questioTbecause if we could get the answer, m might be 
able to figure out what is going on in the picture. (PAUSE 3> $ MC.) 
Now, you try some on your own. This is number 2. Her«t are three more 
questions about tl^/same picture. Which one would be best for you to ask? 

A . What can you sgs, fy^ m the window? 

B. Is the woman scolding the ^ys? 
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C. Why l8 there a picture sB. lOU? (PAUSE 9, 12 sec.) 

Nunber 3. Here are 3 more questions. Which one would be best to ask? 

A. tifere the 1 boTs wean to the saall boy? 

B. Are the books interesting? 

C. Can they gs^ 4 drink? 
(PAUSE If, 13 sec.) 

No¥ turn to page (PAUSE 5, 5 sec.) 

Find nuaber 1. (PAUSE 3, 3 sec.) Here is a new picture. (Show slide 18) Study 
the picture closely. Many things are going on. Which one of the rollowing questions 
shotild you ask if you Mant to figure out what is going on? 

A. Wiy is. the tree SS. swall? 

B. Why are the kids pulling ga tJia tree ? 

C. W»iy Is the pirl wwarlnt; ^ striped dress? 
(PAUSE 10, 13 sec.) 

Now try nundMr 2. Which one of these 3 questions should you ask? 

A. Why is the house so large ? 

B. Why is the girl running toward the boys? 

C. Is the small boy her brother ? 
(PAUSE 10, 13 see.) 

Nuabcrr 3. Which one of these 3 questions should you ask if you want to 

figure out what is going on? 

A* Why are the bovs near the sidewalk ? 

B. Did the girl come out of the house? 

C. Why Is the das barking sit the boys? (PAUSE 10, 13 sec.) 

Kow turn to page 5. (PAUSE $, 5 sec.) Find numlv^r 1. (PmF. J, J we.) 

Hera is a nevf picture. (Show slide 19) In this new picture we will ask you to try 

to fifiure out the causes of the trouble. Two cars Just had a smashup. 
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Look closely at the picture iihile I read three poasible causes of 
t)^ accident. Then put an X in the box that tells the wost ^ikejlv 
cause of the accident. 
A. The black car sli^ £n ^ce. 

Tiie white car was goingt tpo fast > 
0. TJie sun was %oo bright ^ 
(PAUSE 10, 13 sec.) 

Nuster 2. Which one of these three is the best juess of the cause of 
the accident? 4 

A. Tiie 2U1 blinded the driver of the black car. 

B. The stop siim was asiall to see. 

C. T>ie l^lack cff was driving too fj ^t to stop. 
(PAUSt: 10, 13 sec.) - 

Here is a new pictture. (SIiow slide 20) This is number 3* Study the picture closely. 
Imagine yourself at the corner of Main and Oak Streets. Touwant to get to the 
A & P Store. What do you need t j know to get there? 1 will read three questions. 
Pick the question vAtich would be best for your to ask to find out how to get to 
the A & p. 

A. Should I tak^ SL Street? 

B. What is the address ^l2£L A & P Store? 

C. liew fftc it to th. A & P store? 
(PAUSE 10, 13 see.) 

Now numbsr U* Here is another picture. (Shov slide 21) These kids are on a 
eonaiiitee. The eomnittee nust give a report about the Indian Geronino. Which one 
or the rollowing questions should they ask the teacher to be sure they know 
to do? 
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A • Will we still get recess after the report ? 
D. Did Geronimo kill General Custer? 
C . * How long should the report be? 
(PAUSE 9, 13 sec.) 

Now trfn to page 6 and find number 1. (PAUSE 5, 5 sec.) 

Here is a new prl'Jture. (Show slide 22) These V*.1s have to plan a party for 
Halloween. Their problem is that they must have quite a bit of money, they need 
the teacher •s permission, and the party must be held on a day when there 
are no other big events. They find out that they have the money, and 
October 29 is a good day. Do they have enough information to go ahead 
planning the party? Djy number 1 mark YES if you think they have enough 
information; mark NO if you think they do not have enough information; or 
mark DON'T KNOW if you don't know or aren't sure if they have enough 
information. Go ahead and mark the box you choose. (PAUSE 10, 12 sec.) 
Number 2. Here is the next picture. (Show slide 23) This boy wants to build a 
model airplane. He knows that he needs a razor blade>glue, blue and yellow 
paint, and a ruler. He gets a razor blade from his father, a ruler from his 
desk, and glue from the basement. Does he have everything he needs? 
Hark YES* NO. or DON'T KNOW. (PAUSE 8, 12 sec.) 

Number 3. Here is the next picture. (Show slide 24) These kids were out playing. 

There was a house nearby. They found some empty purses, an empty 

jewelry box, and 3 spooas. Do they have enough information to s*^ 

that v«5omeone robbed the house? Mark YES, NO, or DON'T KNOW in your 

booklet by 3- (PAUSE 8, 12 sec.) 

Now turn to page ?♦ (PAUSE 5, 5 sec.) 
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Find number 1. (PAUSE 3f 3 sec.) Here is the next picture. (Show slide 25) 
This boy wants to put the books on the shelf* What should he be sure to notice 
or think about? Pick the most Important thing from these three. 

A . How many books are on the shelves? 

B. Who put the bookcase where it is? 

C. Wl\ere will he ggt tte books ^en he gets to the shelf? (PAUSE 9, H sec.) 

Number 2. Here are 3 more things the boy could do. 
Which one is the best thing for him to do first? 

A. Ask the boy who is sitting in the corner to help . 

B. Put the books in the box. 

C. Place the books on top of the bookshelf . (PAUSE 9, 11 sec.) 

Number 3* Here are three more things the boy could do. 

Which one is the best thing for him to do first? 

A. jSet the books on the table . 

B» Push the table over ^ the shelf . 

C. Kick the b^ oir^ of the way. (PAUSE 9, U sec.) (SOUND^ STOP FOR BREAK) 

Now turn to page 8. Find number 1. (PAUSE 5> 5 sec.) 
Here is a new picture. (Show slide 26) 

This boy went down to the basement to play. He decided to make a play 
town out of some things he found there. He wanted to pretend that the town 
was real and that a flying saucer had landed in it. He imagined that 
the police ran out of the polic station to see iidiat had landed. What 
thing could he use for a Jail cell? 
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A. A room in the doll house. 

B. An old padlock . 

C. The. bird cage . (PAUSE 8, 10 sec.) 

Number 2. Before the police could get to the saucer, the boy imagined it took 
off flying up in the sky towards the sun. What could he use for the sun? 

A. The window . 

B. The lamp . 

» 

C. An old record . (PAUSE 8, 10 sec.) 

Number 3. Here is a new picture. (Show slide 2?) This girl is making a doll out 
of old clothes and things she found. She has made the body of the doll, but 
needs some eyes and a hair style. Where cuxild she get the eyes? 

A. From the shirt . 

B. From the tie. 

C. Frc«n the shoes . (PAUSE 8, 9 sec.) 

Number 4. She is using an old wig for the doll's hair, but wants to tie 
it back in a pigtail. What thing could she use, or use part of, to tie 
the hair back? 

A. The shirt . 

B. The shoes. 

C. The pants > (PAUSE 7, 8 sec.) 
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Now^ turn to page 9 and find number 1« (PAUSE 5, 5 secj 
Now, we are going to show you several pictures in a row* In the first 
picture there will be a problem • Then we will show you three more 
pictures. Me want you to choose the picture that shows the most unusual 
way to solve the problem* By unusual m mean a way that most people would 
not think of to solve the problem. (Show slide 28) 

In this picture a ball is caught on the roof. The children want to get it 
down. What is the most unusual way for them to get the ball down - a 
way most people would not think of? 
A? (Show slide 29) (PAUSE 5, 5 sec J 
B? (Show slide 30) (PAUSE 5» 5 sec.) 
C? (Show slide 31) 

Mark an X on the picture you choose in your answer book. (PAUSE 7, 10 sec.) 

Number 2. (Show slide 32) In this picture, the girl has hung some laundry out to 
dry, but she has used up all the space on the line and still has some clothing 
left over. What is the most unusual way for her to dry the left-over laundry? 
A? (Show slide 33) (PAUSE 5, 5 sec.) 
B? (Show slide 34) (PAUSE J, 5 sec.) 
C? JShow slide 35) (PAUSE 7, 10 sec.) 

Number 3# (Show slide 36) In this picture, the children's swing has broken. They 
have no place to swing. What is the most unusual way for them to fix it so they 
can svdjig? 

A? (Show slide 37) (PAUSE 5, 5 sec.) 
B? (Show slide 38) (PAUSE 5, ^ sec.) 
C? (Show slide 39) (PAUSE 7, 10 sec.) 
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NoW| Number 4* (Show slide 40) This girl wants to hang a picture in her 
room* She puts a hook on the picture so that it can hang on the wall, but 
she has the hook very close to the edge of the frame* What will happen when 
the girl hangs the picture on the wall? Look at the next 3 pictiures and 
choose the one that shows what will happen when the girl hangs the picture 
on the wall* 

A? (Show slide 41) (5, 5 sec.) 
B? (Show slide 42) (5, 5 see*) 
C? (Show slide 43) (7, 10 secj 

Now turn to page 10 and find number 1« (PAUSE 5, 5 sec«) (Show slide 44) 

In this next picture, a group of boys want to play football. How should 

they choose sides? Look at the boxes, by^Number 1. 

k. All the boys go s!k 9BS. j^Sffi* 

B« All the boys wlt^ glasses go sSL one team > 

C. They should choose sides evenly . 

Mark an X in the box you choose* (PAUSE 6, 8 sec.) 

Number 2. (Show slide 45) This girl's room is very crowded. If you wanted 

some more room t^; store things, irtiere would you put them? 

A. Out in the hallway # 

B* In boxes imder the ^e^. 

0. In somebody else's room (PAUSE 6, sec.) 
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Nunber 3. (Show slide 46) These boys have to move the dresser upstslrs. 

How would you do it? 

A. gss^ out the drawers . 

B. Carry it up iust like 

C. Carry the drawers iffi first. (PAUSE 6, 8 sec.) 

Now turn to page 11. Here is the next picture. (Show slide 47) (PAUSE 5^ 
5 sec.) This girl's school desk is wobbling. What could she do to nake it 
steadier? 

Look at the boxes by Number 1. 
A. G ^ t a higher chair . 

fi. Place a piece of folded paper under one j££. 

C. Press dovm harder with her pencil . (PAUSE 6, 8 sec.) 

Nunber 2. (Show slide UB) In this picture a window pane is broken. What 
could the boy do to stop the cold air ffom coming in the broken Window? 

A. Put a piece of cardboard over the window pane. 

B. Put the chair in front of the window. 

C. Build a fire in the fireplace. (PAUSE 6, 8 sec.) 

Number 3. (Show slide 49) This boy and girl can't get their kite to fly. 
What coiOd they do to get it to fly? 

A. Cul^ the string . 

B. Make the kite heavier . 

C. Put a tail on the kite. (PAUSE 6, 8 sec.) 
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Turn to page 12 and look at this next picture. (Show slide 50) (PAUSE 5, 
5 sec.) This boy is going to change the light bulb. If he standson the 
rocking chair, what might happen? Look at the boxes by Number 1. 

A. The light might ji2t work . 

B. He might hit his head on the ceiling. 

C. He might fall off the chair and get hurt. (PAUSE 6^ 8 sec.) 

Number 2. (Show slide 51) The girl in this picture is going to mix some 
of the red and white paint together. What will happen? 

A. She will get a pink color. 

B. She will spill aU of it . 

C. The paint will d£i u£. (PAUSE 6, 8 sec.) 

Number 3. (Show slide 52) Ix>ok at the shelves in this picture. What might 
happen if you were to pile some boxes on the second shelf? 

A. The cabinet might fall over. 

B. The ffhelf might b jpeak under the load. 

C. The boxes might agt lit. (PAUSE 6, 8 sec.) 

Number U. (Show slide 53) Here two girls are arguing over who is going 
to play with the doll. What might happen if they keep pulling on the doll? 

A. They will take turns playing with it. 

B. OQe of the girls will ijda. 

C. The doll may rifi. (PAUSE 6, 8 sec.) 
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Turn to page 13 and look at this next picture. (Show elide 54) (PAUSE 5, 

5 eec.) This girl is finishing a teet in echool. Before handing it in to 

the teacher, i^at should she do? Look at the boxes by Number 1. 

A • Check her wrk > 

B« lifrite a letter to a friend • 

C« Coi^ her answers on another piece of paper. (PAUSE 6, 8 sec.) 

Number 2. (Show slide 55) This boy is going to go swinming. He wants to 
blow up an inner tubo to take with bin. What should he do before blowing 
up the tube? 

A. Empty the of water. 

B. Go and gs^ a towg^. 

C. Mflss. 2iy;:£ the ^ssjULli iJfivs. a (PAUSE 6, 8 sec.) 

Number 3. (Show slide 56) There has been a heavy snow storm. The boy is 
going outside to play. What should he do before going down the stairs? 

A. Watch silii iSL iSS, on the stairs. 

B. Slide down the rail. 

C. {tfltoL £ snowman on the steps. (PAUSE 6, 8 sec.) 

Number 4* (Show slide 57) These two children have paid for -some colces 
and a toy in the store. What should the children do before going home? 

A. Stop jQd drink some of the coke. ' 

B. Cheek to ^ if they got the right change. 

C* £la£ Hilfh the ^ on the way home. (PAUSE 6, 8 sec.) (Sound for stop) 
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Appendix VI 



To ttdainltter the Xnterma-Ixtenua Scale to Meona grade 
children distribute test booklets and pencils and play the tape 
askrked for use with second grade svibjects. By following the 
grade 2 transcript you viU know when to stop and start the tape as 
the test adainistration proceeds. 

To adainister the Internal-External Scale to fourth or sixth 
grade children we suggest using aark-sense cards as described 
on the audio tape for fourth and sixth grade adainistration. To 
do this each child should be provided with a test booklet, a 
Mrk-sense card and an appropriate pencil for use with the card. 
Turn' on the tape tor grades four and six and stop and start it as 
cued by the transcript in this Appendix. If you desire to 
have fburth and sixth graders aark an answer sheet or the test 
booklets you aay do so but the tape will have to be r«Bade to 
confora to the alternate foraat. 

To adainister the What I Like Best (Cognitive Areferenee 
Test) distribute test foras and read the directions with the 
students. You aay have thoa circle answers on the test fom, 
provide a separate answer sheet or use aark-sense cards. He favor 
nrk-sense cards if they are available because of the great saving 
in clerical li^ and beeaase-of the greatly i n c r eased scaring 
reliiA^iUty effected by avoiding all hand scoring steps. 
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Script tor RMpoiia« Stjrli Tnt 



Qmm 2 

Mllo, boys and girls. 

ftoMy ^ Msit to show you som pioturss about ohildrsn at sdiool. 
Ito nmt to find oat bon bqys and girls your aga foal about oartaia things* 
so wa^ra going to ask you sow ^stions about sons childran your aga. 
tliia is not a tast. lhara ara ao right or wmt aiumara. Na just want to 
knon haw you faal about tha qoastious. 

Mon, you should havo tuo thiaga ia firont of youi a bocklat aad a 
paaoil* Look at your booklat. Oa tha Croat of your booklat you oaa saa 
a s gaoa >tp yriat your aaaa and your gra^. Go jdiaad aad priat your aana 
your grada ia tha spaoa oa tha fkont of your booklat. 

nor «Ait 

OK— haga you all mri^^an yoar nana and grada on your booklat? 
QoodI Na'ra raa^y to bag^. 

AMaafear, ^a ian't a taat baoausa thara aran^t aay right or wrong 
ansusrs* Wa juat want to know how you faal about tha gaaations* 

CK— a<«f look at thia piotura. tha taaohar ia sailing whila tha child 
ig raading in front of tha olaaa. magina you ara tha child in tha piotura 
Nhr do you thiak tha taaohar would ba sailing at you7 Would shs ba aniling 
bnoausot 

you am trying hard to do your bast? or baoausa 
His taaohar likaa tha atosy you ara raading? 

I. Vttin to tha firat paga of your booklat. Na want you to put . a big X 
through tha piotura on tha firat paga of your booklat that you think talla 
bast why tha taaohar %fould ba aniling. Xf you thihk tha taaohar would ba 
asdling baoauaa you ara trying hard# put an x through tha pioturo on tha 
loft, fhia ona. Zf you think tha taaohar would ba aniling baoauaa aha 
likaa tha^ story, put an X through tha piotura m ^ sight, thia ana. 
haMsbar, you ara going to put a big X through tha piotura that you think 
bast shews why tha taaohar would ba aniling««aithar thia ona*^ that ona. 
Did you naka your X? 

hU right boya and girla— rananbar# atrary tina tha piotura ohangaa 
on tha so m an in front of tha roen# you trun tha paga in your Ibooklat to 
tha piotura that natdiaa. 

0a you hava muy qfoaationa? 

•top flUPB* 
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2. NOW UfB look at tho aocond pictoro. Oon*t draw aa X thcoogh any 
pietttra unUl x tall you th«y Man. Iliia child and hia fathar ara 
talking and tha fathar ia hafipy. Znagiaa yon and your fathar ara tha 
paopla in tha pioatra. Why ifould yoor fathar ba happy. Vbold your fathar 
^ iMppy haoauaa: 

Ha knowa you did your boat in adiool, or bacaosa 

Your fathar had aa aaay day at work and juat faala good? 

m right, draw a big x through tha pictura that you think givaa tha 
baat raaaon for why your fathar would ba happy, would it ba baeauaa your 
fatharkaowa you do your bast in aehool, or baeauaa your fathar had m 
aaay day at woxk? 

Draw a big x aithcr hara— or hara. 

3. Wara'a tha naxt pictura. Ihia 4hild ia ttfeing a taat. >• ia not 
doing wall. If you nada a bad grada on a taat, would it probably ba 
baoanaat 



Wo cna halpad yoo stu^ for tha taat? or baeauaa 
You navar did your adioolwoik? 

nmw an X through tha pictura you think ahowa tha baat raaaon why 
you would not ba doing wall on tha taat. la it baoauaa m ona halpad 
you atn^y for tha taat, or baoauaa you aavar did your aohoolwock? 

MMaabar to naka your x*a nioa and big. 

4. thia child got good gradaa on bar raport card. Zf yw got good 
gradaa on your raport card, would it probably ba baeauaa: 

You alwaya Uatan to tha taachar? or baeauaa 
lha taachar juat givaa good gradaa to ovaxyena? 

Mt a big X through tha pictura that you think ahowa tha baat raaaon— 
thia ona or that ona^ (nrc« hara m, thia aaM atatanant ia rapaatad aftar 
aaeh itaai). 

5. Ala child ia working on hia achoolwork, and uaually alwaya finishaa 
hia achoolwork. Whan you finish your adioolwork, ia it uaually baoauaat 

Your fathar halpa you with your aehoolwexk? or baeauaa 
You alwayt woxk vary hard on your achoolwork? 

«. thia child ia happy baeauaa all tha othar chUdran lika to play with 
bin at raoaaa. Oo tha othar chUdran lika to play with hi» bacausat 

lhay ara all juat baing friandly? or baeauaa 
, Ha aavar etarta fighta? 

7. Hara ia a ehUd who ia not happy, sa ia not happy baeauaa ha could 
not raad thia^book. whan you hava trouble reading a book, ia it uaually 
baeauaa: 



Yea hata to raad and don't want to raad tha book? or baoauaa 
-'flia book ia ao hard? 

Ikl 



f • Why do yoa thiak thU tMdMr ia not lum. Zf this ww* your 
tMMter* would ah* bo unhappy boeauaat 

SIM foola bad baoauaa aha loat hay puraa today? or boeeoaa 
. You ohUdcan had baan bad all diy? 

9. lha taaohar haa jvat aakad a ^laaaUon to tha elaaa, and oaly ona ot 
tha ehlldran knowa tha aaawar. Xt yew wata tha oidy ehUd «ho kaaw tha 
mmnr to tha taaehar'a qaaatioo* would it psebably ba baoanaat 

yott wara Uatanlag whan tha toaehar axpUiiMd tha anawar tha day 
bafbn? OK hafiaiiaa 

Yoa liara juat lucky to hava tha taaohar aak a «iaatioii that yott 
knawY 

10. ihia ohild ia aad baoai tt aa nana of tha othar chUdran in tha elaaa 
wMt to ait aaxt to har. it nobody waatad to ait naxt to yea, would it 
probably ba baoanaat 

All tha othar ehUdran ara anartar than yon? or baeanaa 
yo« ara not vary ifriatfdly? 

0QM*T wmx Knmn 

11. Ihia child had a bad duf at adwol tod^. Whan you hanra a bad day 
at aohool ia it uaually baoanaat 

Ion did not do your honawoxk tha day bafoca? at baoaeaa 
lha work ia axtr<a hard that day? 

12* Mqr do you thiak thia taadiar ia happy? Zf thia wasa your taadiar* 
would aha probably ba hagpy baoanaat 

you childran laamad a lot todqr? ^ baoauaa 
Zt*a auch a nioa diqr today aad tha aiai ia iriiiaiag? 

13. Saa and Dava hava juat fiaiahad playing a 9mm of iMMkatbaU. 
fan haa juat won aad uaually alw^ra wiaa at baakatball. Nbaa you win 
a 9ana lika thia* ia it uauallj baoanaat 

9m otfatrt on your tmm «m good plt^f^rt? or booftOM 
Yoa try ¥ory hard to idn? 

J14« Ais Aothor aad fathor ara vary aD9ry# Zf thia nara your wtiiar aad 
fathar would th^y probably ba angry battauaa: 

Yott got bad gradaa at adiool? or baoauaa 
Your Mthar and fathar juat had a fl^ht? 

li. Ihia diild 'ia taking a taat» 8ha ia doing wall. Mian you naka a 
good grada on a taat# ia it uaually baoanaat 

lha taat is aaay? or baoauaa 
You paid attantion in olaaa? 

1U2 



li« nils child it Md bMMM aoM of tte otlmr childrM in tte oUm vtAt 
to oit iioxt to him. Nlqr do yoo thisdc aoM of tho ohildMA WMit to oit aoxt 

to hia? IB it bOOMOO: 



m novor dooo hit odioolwoxk? or bocMiM 

at Miror hM uiy nonty Md io not good looking? 

11. fbm tOMbtr has just a^od « qoootion to tho clMOt tad til tho diild* 
rta kaon tht tntwtr. Whtn you diildrtn til kao»9 tKt tatntr it it btotatt: 

Yoo til litttatd otrtfttlly to tht totditr? or btctutt 
Hit qutttioa wtt vtry ttty? 

Nhy do yoo tfaiidc thit totditr it fxotaiag? If tiiit Htrt your thttlNtf 
nould tht bt froimiag btotuttt 

8ht htttt to givt you bad g rtdtt? or btctutt 
Mit kaoMt you did aot ttu4|y for your tttt? 

19# Ihit child it aot Ittming tuch ia clttt todiy« Nhtatvtr you doa^t 
Ittni^ Mich ia tdioolf it it btotutt; 

Tou did aot littta vbta tht tttchtr it ttlkiag? or btctutt 
Tour tttchtr it t bad ttaditr? 



30. fliit tttchtr it froMaiag whilt tht child it rttdiag ia frcat of tht 
oUtt. If thit ddld iitrt you, ylbv do yoo thiak tht tttchtr would bo 
froimiaf at you? Would tht bt fronaiag at you btctuttt 

Sht did aot likt tht ttory yoo wtrt rttdiag? or boctutt 
YOU wtrt aot feryiag to do your bttt? 

2l« fhit child tad hit fathtr trt ttlkiag and tht father it tagry. Zf 
thit wtrt yoo tnd your fathtr, why do you think your fathtr would bt tngry? 
Would ht bt tngry btctuttt 

at htd a hard day at work tod^ and dottn't fttl good? or boctutt 
■t kaowt you do not do tho boot you ctn ia tdiool? 



32. Ihit child it ttking a tttt. Bt it doAng wtll. Wbtn you atko a «ood 
griidt on a tttt, it it otutlly btoMtts 

You alaott alwi^t do your tdlioolwDrk? or btctutt 
Your fathtr ht^d you ttudy for tht tttt? 

23. Ihit child got bad gradtt on htr rtport ctrd. Ntaa you gtt bad gradtt 
CB your report card, it it ptcbibly btctuttt 

flit tttchtr jutt givtt bad gradtt to ovtryjoat? or bootutt 
YOU dca*t litttn to tht tttchtr? 

24. Ihit child it tuppottd to bt workiag on hit tchoolwork, but hardly 
0% tvor finiihtt hit tchcolworic. Whan you havo trouble fial thing your tchool* 
^ work, it it ututlly btctuttt 

Yen jutt giwo up too ottily? or boctutt 
y Your ptrtatt will aot htlp yoo with your tc h o o lwo r k? 



2S« this child is Md bMtOM aoM of tht ethw ehildiMi lik« to play «(ith 
him at Mo«M« OD tha etlMr eldldr«n lik« to play with !!««oittMt 

St abwyc «tirts fights? or boesoss 

Ths othsr dStildrsft an not friandly to hi«7 

26. Ihis child is happy bscausa ha just raad this book by hiasalf • «h«a 
yoa arc ttiA to raad a bode alt by yoorsalf is it bacansat 

lha book was aasy? ok bacausa 

Toa lika to raad and want to raad tha bode? 

27. Mhy do you think this taacfaar is happy. Zf this wart your taaehar 
would shs probably ba happy baoausat 

Toa children hava baan «ood aU day? jpr baoausa 
Zt*s ftriday and sha got paid today? 

2t. lha taaehar has just askad a qaaation to tha class* and all of tha 
etoildran* axoapt cna» know tha aasvar. Why do yott think tha ona child 
doasn't know tha answsr? Mian yoa «ra tha only ona who doaa not knew tha 
answsr to a ^laation is it osttally bacausat 

* Too wars ORlucky to IwMi tha taaehar ask a gaaation thst yeo did not 
know? or bacausa 

yoa wars not paying attention whan tha taaehar askad tha ejiiaation? 
MB HOD UMnm m una us bovs mr> oubs? 

29* This child is him bacausa all tha ot(>ar children in tha class want 
to sit next to her. Nhy do all tha childrwA want to sit niixt to hsr? Zf 
other children wanted to sit next to you would it ha beosstsat 

You are vary friendly? or beoausa 

Tcu are saacter than all tha other diildraa? 

Ihis ehf Id had a good day at school today, when you hava a good day 
4hool« te it usually bacausat 

All the work was extra easy that diqr? or b^^sa 
you did all your hoaMwerk the night before? 

31. Nhy do you tbihk this teacher is not happy? Zf this ware your 
taadier would she prdM^ly not be hifpy becausat 

Zt is a cold and rainy dqr ud that aakea her aad? or bacausa 
Yoa diildren did not learn nuch te4qr? 

3»* Beb and Larry have just finished playing this «aa» of S>askatbaU. 
Larry has just loat and usually alaays loses at basketball, iiben you lose 
at a gene like this* is it usually beoauset 

ton do not try hard enough to win? or baoausa 
She others enryeur taaai are bad pliqr«n? 



33, Why do you thini; this mother and father look hiqppy. If this iiare your 
mother and father r would they probably be happy because; 

^Aiey love each other? or because < 
You got good grades? 

34* This child is tailing a test* She is not doing very «iell. When you 
get a bad grade on a test, is it \isually because : 

You did not pay attention in class? or because 
nnie test is hard? 

351 This child is happy because all the other diildren in the class tfsnt 
to sit next to him. Why do all tha dhiXdren Want to sit next to him? Is 
it because: 

^ He always has a lot of money and is good looking? or because 
He does good work in school? 

36# iSie teadier has just asked a question to the class, but none of the 
diildriih Ithow ^the anwer. When none of you know the answer, is it usually 
becauss: 

Iha question that the teadier asked was very hard? or because 
None of you were listening to the teacber? 

OK BOYS AMD 6X8LS*-1IB*RE KUHOST FIUXSHBD HUB MRT !• HERB MB TBE XAST 2 
fiOBSSIONS 

37# Why is this teadier smiling? If this were your teadier, would die be 
Miling because; / 

You diildren had studied hard for your test? or because 
nie teadier just likes to give good grades? 

38* lihis child is learning a lot in class today. Mhen you learn a lot in 
class, is it usually because: 

Your teacher is a very good teadier? or because 
You listen when the teacher is taking? 
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Script for K<stponse Style Ttosts 



Hello Hoys and girls. 

You should have two things in front of you: an ansifer card and a 
special pencil. Loolc at your answer card. At the top of your answer card 
you'll find a space to write your name. Go ahead and write your name in 
the q^ce on your answer card. 

STOP APB 

OK— *have you all written your name on your answer card? Good! We're 
ready to begin. 

Today we want to show you some pictures about children at sdiool. We 
want to find out how boys and girls your age feel about certain things. So 
we're going to ask ynu some questions about some diildren your age« This 
is not at test. There are no right or wrong answers* We just want to 
Icnow Horn you feel about the questions. 

CR**now lool; at this picture. The teadier is smiling while the child 
is reading in front* of the class. jDnagine you are the ddld in tue picture. 
Why do you think the teacher would be smiling at you? Would she be smiling 
because: 

Yea ar* trying hard to do your best? or because 
The teacher likes the story you are reading? 

£o6k at your answer card and look for the nuaber one underneath your 
name* When you find the number one on your answer card, put your finger 
there; Save you all found it? 

SIOP TMB 

GoodI Mow^ do you see two coluens next to the nuaber one—column A 
and ooluan B? 

If you think the be^t answer to the q[uestions is the picture on the 
left, then you'll fill in coluin A on your answer card, or, if you think 
the picture on the ri^t is the better answer, then you'll fill in 
ooluHd B on your answer card. Let me go over that -gain-»-coluen A is 
the picture on the left? column B is the picture on the right. 

OK--let's do this first picture together. Wl^ do you think the 
teadier iA the picture would be smiling at you? 

Because you are trying to do your best? Then fill in cciunn A. 

Or, if you thinic the teadier is smiling because she likes the story, 
fill in column B. 
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Ooluron A is the picture on tne left; column B is the picture on the 
right. All right*-go ahead and mark your answer for 

2. Now let's look at the second picture. This will be #2 on your answer 
card, but don't marlc your ans^/er card until I tell you what the pictures 
mean. This child and his father are talking and the father is happy. 
Imagine that you and your father are the people in the picture. Why 
would your father be happy. Would he be haE^y because: 

A. He loiows you did your best in school, or because 

B. Your father had an easy day at work and just feels good? 

Go ahead and m4urk your answer card-**column A if you thin!: your 
father would be happy because he lofiows you did your best in school, or 
column B if you thinic he's be hapj^ because he had an easy day at worlc. 

3. Here's the third one. This child is taking a test. He is not 
doing well. If you made a bad grade on a test, would it probably be be- 
cause: 

A. No one helped you study for the teat? or because 

B. you never did your jBchooiwork? 

FLU In column A if the reason is no one helped you study for the 
test, or column B if you never did your schoolwork. 

4. This child got good grades on her report card. If you got good 
grades on your report card, would it probably be because: 

A. You always listen to the teaser? or because 

B. The teadier just gives good grades to everyone? 

5. This child is working on his schoolwork, and usually alwasy finishes 
his schoolwork. When you finish your schoolwork, is it usually because: 

A. Your father helps you with your schoolwork? or because 

B. You always work very hard on your schoolwork? 

6. fids child is faelpf^tepeiite all the other children like to play with 
him at recess. Do the other children like to play with him because: 

A. They are just being friendly? or because 

B. Hft never starts, fights? 

7. Here is a child who is not hiqppy. He is not happy because he could 
not sead this book. When you have trouble reading a book, is it usually 
because: 

A. You hate to read and donft want to read the book? or because 

B. The book is so hard? 
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Why do you think this teadher it not happy. If this wara yow 
teacher I would she be unhappy because: 

A. She feels bad because she lost her purse today? or because 
B* You children had been bad all day? 

9. The teacher has just asked a question to the class » and only one 6f 
the children knows the answer. If you were the only child who knew the 
answer to the teacher's question r would it probably be because: 

c 

A. YOU were listening when the teacher explained the answer the day 
before? or because 

You were just lucky to have the teacher ask a question that you 
knew? 

10. This child is sad because none of tbe other children in the class 
want to sit next to her. If nobody wanted to sit next to yout would it 
probably be because: 

A. All the other children are smarter than you? or because 
B* You are not very friefldly? 

DON*T RBPAT AKYHORB 

IX\ piLs dtild had e bad day at school today, when you have a bad day 
at sdiool is it usually because: 

A. Xou did not do your homework the day before? cr because 
B« The work is extra hard that day? 

12. Why do you thinlc this teacher is happy? If this were your teacher^ 
would she Jprobably be happy because: 

A. You cMldren learned a lot today? or because 

B* It's sudh a nice day today and the sun is shining? 

13. Sam and Dave have just finished playing a game of basketball. 
Sam has just won and usually always wins at basketball. When you win 
a game lilce this, is it usually because: 

A* The others on your team are good players? or because 

B. You try very hard to win? 

14. This mother and father are very angry. If this were your mother and 
father would they probably be angry because: 

A. You got bad grades at school? or because 

B. Your mother and father just had a fight? 

15. This diild is taking a test. She is doAng well. When you make a 
good grade on a test, is it usually because: 

A. The test is easy? or because 

B. You paid attention in class? 



16^. This child is sad because none of the other ^lildren in the class want 
to ^t next to him. Why do you think none of the diildren want to sit next 
to him? Xs it because: 

A. Re never does his schoolwork? or because 

B. He never has any money and is not good loolcing? 

17. nie teadier has just asked a question to the class, and all the child- 
ren know the answer, when you children all know the answer is it because: 

A. you all listened carefully to the teacher? or because 
B« !Ehe question was very easy? 

18. Why do you think this teacher is frowning? Xf this were your theo|MB# 
would she be frowning because.: 

A. She hates to give you bad grades? or because 
9. She knows you did not study for your test? 

19. This diild is not learning much in class today, whenever you don't 
learn much in sdiool, is it because: 

A. You did not listen when the teacher is talking? or because 

B. Your teacher is a bad teacher? 



20. This teacher is frowning while the child is reading in front of the 
class. If this child were you, why do you think the teacher would be 
frowning at you? Would she be frowning at you because: 

A. She did not like the story you were reading? or because 

B. YOU were not trying to do your best? 

21. This child and his father are talking and the father is angry. If 
this were you and your father, why do you think your father would be angry? 
Would he be angry because: 

A. He had a hard day at work today and doesn't feel good? or because 

B. He knows you do not do the best you can in school? 



22. Tt^<^ild is talcing a test. Re is doing well. When you make a good 
grade on a test, is it usually because: 

A. YOU almost always do your schoolwork? or because 

B. Your father helped you study for the teat? 

23. This child got bad grades on her report card. When you get bad grades 
on your report card, is it probably because: 

A. The teacher just gives bad grades to everyone? or because 

B. You don't listeif to the teacher? 

: •; , "^J ^ 

24. nils child is supposed to b. working on his schoolwork, but hardly 
ever finishes his schoolwork. When you have trouble finishing your sdiool- 
work, is it usually because: 

A. You just give up too easily? or because 

B. Your parents will not help you with your schoolwork? 

11*9 




25. nils diild is Md because noo* of the other diildren like to play with 
hiM at Mcess. Do the other diildren not like to pUy iiith hi» beoeuset 

A. He always starts fights? or because 

B. the other diildren are not friendly to him? 

26. This diild is ^lappy because he just read this book by hiMelf. When 
you are able to read a book all by yourself is it because: 

A. The bode was easy? or because 

B. You like to read and want to read the book? 

27. Nlqr do you thin): this teadier is happy. Zf this were your teacher 
would she probably be happy becauaet 

A. You children have been good all day? or because 

B. Zt*s ftiday and she got paid today? 

28. The teadier has just asked a question to the class, and all of the 
diildrwir except one, know the answer. Wt^ do you think the one diild 
doesn't know the answer? When you are the only one who does not know the 
answer to a question is it usually because: 

A. You were unludcy to lam^ the teadier ask a question that you did not 
. know? or because 

B. You were not paying attention when the teacher asked the question? 

ASB YOO XBBPXNC UP HZTH MB BOYS AMD 0Z8LS? 

29. This child is happy because all the other children in the class want 
to tit next to her. Why do all the children want to sit next to her? If 
other diildren wanted to sit next to you would it be because: 

A. You are very friendly? or because 

B. You are smarter than all the other children? 

30. This child had a good day at school today. When you have a good d^r 
at sdiool, Am it usually because: 

A. All the work was extra easy that day? or because 

B. You did all your homework the night befdre? 

31. Why do you thinic this teacher is not happy? if this were your 
teacher would she probably not be happy because: 

A. It is a cold and rainy day and that makes her mad? or because 

B. You diildren did not learn mudi today? 

32. Bob and Larry have just finished playing this game of basketball. 
Larry has just lost and usually always loses at basketball, when you lose 
at a game like this, is it usually because: 

A. You do not try hard enough to win? or because 

B. The others on your team are bad pliyers? 
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33* ffhy do you thinlc this nother and father look happy. If this wsre your 
Aiother and father » i#ould they probably be h^ppy because: 

A« ihey love each other? or because 
B. You got good grades? 

34* this child is talcing a test. She is not doing very well. When you 
get a bad grade on a testf is it usually because : 

A. You did not pay attention in class? or because 

B. Ihe test is hard? 

35# This child is happy because all the other children in the class want 
to sit next to him* Why do all the children want to sit next to hisi? Xs 
it because: 

A. He always has a lot of money and is good looking? or because 

B. He does good ^^rk in school? 

36. ihe teacher Aas just asked a qqesticn to the class # but none of the 
Children Imow the anm«er. When none of you know the answer, is it usually 
because: 

A. i!he question that the teadier asked was very hard? or because 

B. None of you were listening to the teacher? 

am BOYS AND 6ZRLS--ffB*IUB AIHOST FXNZSHIOr WITH VMS 1. RBRB ARB THB LAST 2 
QOBSTZOIIS — 

37# Why is this teacher smiling? Zf this were your teacher, would she be 
smiling because: 

A. You children had studied hard for your test? or because 

B. The teacher just likes to give good grades? 

38. this diild is learning a lot in class today* tfhen you learn a lot in 
otass, is it usually because: 

A. Your ttachsr is a vary good teachar? or baoauaa 

B. YOU listan whan the taachar ia taking? 
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K«y for Internal»Exttrml Scale 

Ihe key providad In&icttet responses in the ^external** 
direction* 



Itta 


Correct Hefponstt 


It— 


Correct R« 


1 


B 


20 


A 


2 


B 


21 


A 


3 


A 


22 


B 




B 


23 


A 




A 


2k 


B 


1 


A 


25 


B 


7 


B 


26 


A 


8 


A 


27 


B 


9 


B 


26 


A 


10 


A 


29 


B 


u 


B 


30 


A-- 


12 


B 


31 


A 


13 


A 


32 


B 


Ik 


B 


33 


A 


15 


A 


3^ 


B 


16 


B 


35 


A 


17 


B 


36 


A 


IS 


A 


27 


B 


19 


B 


38 


A 



KKf tor What I Like Bett (Cognitive Preference Test) 

itm ^ Renonee 

""^ Factual Intellectual Operation 

1»0 A B 

kl B A 

lf2 B A 

U3 A - B 

IMf B A 

1(5 A B 

1|6 B A 

k7 K B 

■ 1»8 A B 

k9 B k 

$0 A ■ B 

51 B A 

^ 52 . A B 

*^ 53 B A 

5^ A B 
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Apptndix nz 
Tablt 15 

Analytis of Variance for tha Coneapt ForBation Taat 
Dapandaat ?ariabla Qna 



Source MS D.F. P-Ratio Prob. Var. 



Total 


25.851 


1127 








Batman 


535.05* 


17 








k 


708.7«3 


1 


39.2621 


.OOQO 


, .0237 


B 


3986.662 


2 


220.8361 


.0000 


.2723 


C 


114.208 


2 


6.3264 


.0023 


.0066 


AB 


4.10(» 


2 


.2273 


.7994 


0.0000 


AC 


51.179 


2 


2.8350 


.0574 


.0023 


xBC 


1.345 


4 


.0745 


.9869 


0.0000 


ABC 


17.377 


4 


.9626 


.5716 


0.0000 


Within 


18.053 


1110 









Table 

Analyaia of Variance for the Concept Fomtion Teat 
Dependent Variable Two 



Source MS D.F. F-Ratio Prob. Var. 



Total 


6.383 


1127 








Between 


l'fi.542 


17 








A 


97.687 


1 


24.1032 


.0000 


.0130 


B 


1201.722 " 


2 


296.5099 


.0000 


.3328 


C 


48.008 


2 


11.8453 


.0001 


.0122 


AB 


21.413 


2 


5.2833 


.0055 


.00^8 


AC 


2.131 


2 


.5258 


.5970 


— 0.0000 


BC 


1.384 


4 


.3416 


.8506 


O.OOOO 


ABC 


U.361 


4 


2.^031 


.0244 


.ooa 


Within 


4.053 


UIO 
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Table 16 

Anilyalt of Vtrlanet for the Conetpt Pormatlici Tost 
Dtpandont V«ri«bIo Throo 



Source MS D.F, P«8atlo Prob, Var« 



Tot«l 


U.725 


1127 








Botwatn 


mi.oTi 


17 








A 


1332.737 


1 


50.4780 


.0000 


.0259 


B 


9i»28.769 


2 


357.1185 


.0000 


.3729 


C 


3OB.6O3 


2 


U.6885 


.0001 


.0112 


AB 




2 


1.6758 


.1856 


.0007 


AC 


60.221 


2 


2.2809 


.1005 


.0013 


BC 


1.849 


4 


.0700 


.9880 


0.0000 


ABC 


18.599 


4 


.70t»4 


.5918 


0.0000 


Within 


26.402 


mo 
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Tabltt 17 

MMas for Main Effects: V«riablts A, B» C 
Otptndmt farlabls Ont 





I 


2 


5 


n 


15.75 


17.42 




B 


12.69 


17.84 


19.22 


C 


16.38 


16.13 


17.24 




T«bl« 

Iteuw for Main Sffaets: ?«riablet A, B, C 
Dep«nd«nt ?«riable Two 






I 


2 




* 
A 


0.2a 


8.90 




B 


6.63 


8.74 


10.39 


C 


e.39 


8.34 


9.02 




Tabla 

Iteant for Main Effects: Variables A, B, C 
Dependent Variable Three 






. - . I 






A 


24.02 


26.32 




B 


19.32 


26.58 


29.61 


C 


24.78 


24.47 


26.26 
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JMUU 

o 
o 



Analysis of VariaoM for Conespt Formtion TMt 

Pfert I 

and Standard Deviation! of flMIltit Suib-eelli of ftqpariatBt 

CELL CMAHACTERXSTXCS - 

CELL MEAN S*0* 

Al a l—C 2.. 

♦ 

A 1 B 1 C 3 35 12*42tt6 6*3563 
A 1 B i^C 1 108 17.2037 ^iVsiO T 

1&«A32B U5S»Z 




A 2 B 1 C 2 6S 13«044l 5*4920 



A 2 B 1 C 3 36 

A-^»— B-2— C-l 53- 

A 2 B 2 C 2 70 



14*5000 6*1015 



"1 By^1509 4v 0163- 

16*0571 2*9453 



A 2 B 2 C 3 46 19*2292 3*0474 

A-2 -B-3 -C-l 75 IMW ^l-*565f- 



A 2 a 3 C 2 47 20*2766 1*4552 



A 2 B 3 C 3 54 20*2037 1*2496 
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TtibU 19 

Analysis of Variaaet tor Coaevpt PonHttion TWt 
«ad Standard Deviatlont of SMdlsst Soib^lls of liparlauit 



ecu CHARACTCRISTicS 




Cett N MEAN 

-1 B 1 C 1 »0 6>» 3 3S- 



2*4443 



••0696 2*2051 



1 B 2 C 3 35 

-I— B-3--C-1 — 105- 
1 B 3 C 2 64 




9*9219 




1*9993 



2 B 1 C 3 36 6*B333 2*15B0 



2 B 2 C 2 76 



B*7429 



1*2707- 
2*1915 



2 B 2 C 3 



4B 



2 B 3 C 2 47 



10*0625 
40*5867- 
10*5997 



2*0359 
-1*3665- 
}»5416 



ERIC 



■ A 2 BS C 



-.-3333 1*3459- 
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IT 

4 



AiMtlysit of ViiriaBOt tor Concipt Fonatioa IMt 

Totel Scores 
and SUadard D«vl«tiOM of flL^AllMt Svto-eolli of 

Cett CHARACTERISTICS 



tetf 



■SfOr 



1 S 1 C 1 H |S*S4U «*7S44 



1 B 1 C 
1 S I C 



2 



■sr 



1 B 2 C 1 tot 2S*7037 



4*9939 



1 B 2 e 

-I— B-2--C- 
1 B 3 C 



61 24.09B4 5.2176 

-35 ^2M<»90 MS7^ 

I lOS 27*B762 40339 



1 B 3 C 
- 1 B 3 



2 



64 



27*0625 
-29H7S^- 



2 B 1 C 1 63 190.1429 



5»5173 

'-e»^999- 

6*00S0 



2 B 1 C 2 6t 



2 B 2 C 1 S3 



19.676S 
Mt33 
26*9623 



6*1872 
»'4680- 
4*702S 



2 B 2 C 

2-B-2— C 
2 B 3 C 
2 B 3 C 
2~B~3— C 



2 70 

-3—48- 
l 75 
2 



27*6000 
-29»2917- 
30*4247 



47 

■3 54- 



30*8723 
31*5370- 



3*9357 
-3*8146- 
2*0545 
2*2805 
-1*9300- 
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Table 22 

Means and Standard Davlationa of Scores oa 
Concept Ponpstiofi Test for Mhite Affluent Saaple 



Grade 



Part I 
Part n 
Total Score 



Mean SD 

16.96 4.72 

7.29 1.84 

24.*5 7.47 



Mean SD 

18.73 3.46 

9.85 2.44 

28.58 4.90 



Mean SD 

20.16 2.08 

U.07 1.6? 

31.22 2.80 
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Appendix VIII 



Table 23 

Analysis of Variance for Word Association Test: 
Oral Paradigaatie Score 



Sourc6 




n p 

i/.r . 




Prob-. 

a & war • 


Var 


Total 


67.326 


513 








Betmen 


335.519 


17 








A 


368.692 


1 


6.3421 


.0U7 


.8092 


B 


1912.654 


2 


32.9006 


.0000 


.1072 


C 


463.496 


2 


7.9728 


.0007 


.0234 


AB 


68.282 


2 


1.1746 


.3097 


.0006 


AC 


4.721 


2 


.0812 


.9215 


0.0000 


BC 


36.214 


4 


.6229 


.6497 


o.oooo 


ABC 


72.991 


4 


1.2556 


.2857 


.0017 

/ 


Within 


58.134 


496 
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Table 2k 

Analysis of Variance for Word Association Test 

Oral Paradiffutic Score 
Means of Main Effects and Interaction Groups 



1 2 , 3 

A Main 22.4158 24.1716 

BMain 19.4d51 24.U20 26.2540 

CMain 24.4347 21.3339 '24.1125 
A Or B 

1 18.3948 22.7424 26 .1103 

2 20.5754 25.5a7 26.3977 
A tqr C 

1 23.4570 20.6547 23.1358 

2 25.4124 22.0131 25.0893 
B:^ C 

1 21.3542 17.8630 19.2381 

2 24.9678 21.8796 25.5787 

3 26.9821 24.2591 27.5208 
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Table 2? 

Analysis of Variance for Word Association Test 
Oral Paraiiigvatic Score 
Means and Standard Deviations 
of Snallest Sub*celLs^of Xsqpsriaent 



Cell 


M 


Mean 


S.D. 


A 1 B 1 C. 1 


54 


16.6667 


13 .8073 


A 1 B 1 C 2 


ft M 

47 


17.8511 


7.62U. 


A 1 B 1 C 3 


42 


18 •6667 


9.4834 ' 


A 1 B 2 C 1 


25 


24.2400 


6.2402 


A 1 B 2 C 2 


23 


19.9130 


7.9767 


A 1 B 2 C 3 


27 


24*07Zm> 


5.1510 


A 1 B 3 C 1 


28 


27*4643 


3.3937 


A 1 B 3 C 2 


25 


24*2000 


6.5574 


A 1 83 C 3 


33 




4.8391 


A 2 B 1 C 1 


24 




6.0Z>2 


A 2 B 1 C 2 


24 


17.8750 


8.1578 


A 2 B 1 C 3 


a 


19.8095 


6.4469 


A 2 B 2 C 1 


23 


25.6957 


6.3420 


A 2 B 2 C 2 


26 


23.8i^2 


6.2270 


A 2 B 2 C 3 


^ 


27.0833 


6.1000 


A 2 B 3 C 1 


22 


26.5000 


4.6368 


A 2 B 3 C 2 


22 


24.3182 


4.1677 


A 2 B 3 C 3 


24 


28.3750 


4.8077 
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TablA 26 

Analysit of Variance for Word Asaoelatlon Test 
Oral Honoganeotts Scora 



Sourc0 


M.S. 


D.F. 


F-Ratio 


Prob. 


Var. 


Total 


6(^.921 


513 








BetMBon 


392.5U 


17 








A 


584.68S 


1 


10.8894 


.0014 


.0159 


B 


2091.424 


2 


38.95U 


.0000 


.1222 


C 


486.295 


2 


9.0569 


.O0Q3 


.0259 


KB 


118.614 


2 


2.2091 


.1087 


.0039 


AC 


. 12.488 


2 


.2326 


.7954 


0.0000 


BC 


55.054 


4 


1.0253 


.3943. 


.0002 


ABC 


112.542 


4 


2.0960 


.0791 


.0071 


Within 


53.694 


496 
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Table S? 

Analysis of Variance for Word Association Test 

Oral Homogeneous Scores 
Means of Main Effects and Interaction Groups 







1 


2 


3 


A Ki^in 




19.8440 


22.0551 


- 


B M^in 




16.9526 


-21.8832 


24.0129 


C Hatn 




22.0055 


18.9339 


21.9093 












1 




15.2763 


20.3563 


23.8995 


2 




18.6290 


23.4100 


24.1253 


A Bgr C 










1 




20.6086 


18.0950 


20.8284 


2 




23.4024 


19.7727 


22.9901 


B EUr C 










1 




18.7014 


15.5851 


16.57U 


2 




22.5409 


19;7174 


23.3912 


3 




24.7744 


21.4991 


25.7652 
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Table aB 

Analysis of Vsrlsnee for Word Association Test 
Oral Hcttocsneotts Scores 
Means and Standard ^riations 
of Snallest Sub^cells^ of Experinent 



Cell N Mean S.D. 



A 1 B 1 C 1 


54 


U.9444 


11.1718 


A 1 B 1 C 2 


47 


15.1702 


7.5421 


A 1 B 1 C 3 


42 


15.7143 


8.8601 


A IB 2 C 1 


25 


21.5600 


6.3579 


A 1 B 2 C 2 


23 


17.4348 


8.0330 


A 1 B 2 C 3 


27 


22.07a 


5.6564 


A 1 B 3 C I 


2S 


25.3214 


t.3210 


A 1 B 3 C 2 


25 


21.6800 


7.1863 


A 1 B 3 C 3 


33 


24.6970 


4.9212 


A 2 B 1 C 1 


. 24 


22.45$3 


6.2483 


A 2 B 1 C 2 


24 


16.0000 


8.3666 


A 2 B 1 C 3 


21 


17.4286 


6.2894 


A 2 B 2 C 1 


23 


23.5217 


6.8282 


A 2 B 2 C 2 


26 


22.0000 


6.9282 


A 2 B 2 C 3 


2i 


24.7083 


7.48Q3 


A 2 B 3 C i" 


22 


24.2273 


5.3357 


A 2 B 3 C 2 


22 


21.3182 


4.4549 
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Tibia 29 

Analysis of Variance for Word Associ^cion Tsst 
lArittf n ParadigiMtie Scores 



Source 




D.P. 


F-R*tio_ 


Prob. 


Var. 


Total 


Ti.aoe 


920 




— 




BvitNeen 


905.338 


17 








A V 


1296 .St43 


1 


23.1121 


.0000 


.0188 


D 




<6 




.VAAA/ 


1550 


c 


1064.333 


2 


18.9669 


.0000 


.0305 


AB 


305.403 


2 


5.4424 


.0048 


.0075 


AC 


43.892 


2 


.7822 


.5383 


0.0000 


BC 


177.072 


4 


3.1555 


.0137 


.0073 


ABC 


49.176 


4 


.8763 


.5305 


0.0000 


Within 


56.115 


903 









.5 
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Table 30 

Analysis of Variance for Word Association Test 

Mrlttsn Paradi^tlc Scores 
Means of Main Effects and Interaction Groups 



12 3 

A Kaln 18.7363 21.3275 

BMaln ^ U.9277 21.8254 23.3427 

C Hain 20.A466 17.8237 21.^5^ 
A By B 

1 12.3831 21.0281 22.7978 

2 - 17.4722 22.6227 23*8877 
A ^f C 

1 18.7515 16.9530 20.5045 

2 22.1417 18.6943 23.1465 
B EQr C 

1 15.8738 U.J175 17.1917 

2 23.2827 19.0020 23.1915 

3 22.1834 22.7516 25.0933 
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Table 31 

Analysis of Varianes for Word Association Tsst 
tfirittsn Paradii^atie Seorss 
Means and Standard Osviations 
of Sullsst Sub-«ell8 of Elq^riMnt 



CaU 


N 


Mean 


S.D. 


A 1 B 1 C 1 


66 


12.&545 


8.4383 


k 1 B 1 C 2 

It X O X w Mi 


58 


^ 9e8Uk8 


6.8667 


A X O X V ^ 


20 


14.8500 


10.2919 


A 1 tt 2 C 1 

A X O w V A 




21.6765 


7.3351 


A 1 B 2 C 2 


US 


18.4667 


8.2092 


A 1 ft o CI 

A X D 4& V ^ 


17 


22.9412 


7.5537 


A 1 B 1 C 1 

A X O ^ V X 


81 


22.1235 


6.6865 


A 1 B 3 C 2 




22.547 > 


7.0614 


A i B 3 C 3 


36 


23.7222 


6.9059 


A 2 B 1 C 1 

A w W A w A 


58 


19.2931 


7.7663 


A 2 «B 1 C 2 


61 


13.5902 


9.1677 


A 2 B 1 C 3 


30 


19.5333 




A 2 B 2 C 1 


^ 5i. 


24.8889 


7.1788 


A 2 B 2 C 2 


67 


19.5373 


7.99U 


A 2 B 2 C 3 


A3 


23.4419 


6.6272 


A ~2 B 3 C 1 


74 


22.2432 


7.5013 


A 2 B 3 C 2 


i»5 


22.9556 


b.4a9 


A 2 B 3 C 3 


56 


26.4643 


4.9432 
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Table 32 

Analysis of Variance for Word Association Ttst 
Written Koaoftnsotts Scores 



Source M.S. D.F. P-Ratio PTob. Var. 



Total 


73.061 


920 








Between 


758.^52 


17 








A 


1062.859 


1 


17.6701 


.OOQL 


.0149 


B 


3832.026 


2 


63.7075 


.0000 


.1121 


C 


1290.740 


2 


21.4586 


.0000 


.0366 


AB 


153.807 


2 


2.5571 


.0761 


.0028 


AC 


151.627 


2 


2.5208 


.0789 


.0027 


BC 


195.984 


4 


3.2582 


.0116 


.0081 


ABC 


49.324 


4 


.8200 


.5U5 


0.0000 


Within 


60.150 


903 









o 
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T«bl« 33 

Ana^is of Vagiwey for Word AtsoeUtioA T«st 

Written HeiMgsiMOtts Seortt 
Itoans of Main Ef facts and Ihtaraetlon Groups 



12 3 

A Hain 16.29if7 IBMOU 

BHain 13 .0350 19.3055 20.0621 

CKaln 17.e062 15.0788 19.5175 
A ^ B 

1 11.0054 18.3448 19.5338 

2 15.0645 20.2662 20.5905 
A Etf 0 

1 15.7966 U.O720 19.0154 

2 19.8158 16.0856 20.0197 
B Gtr C 

1 13.4796 9.1669 16.4583 

2 20.4562 16.7886 20.6717 

3 19.4828 19.2810 21.4226 
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Tablt 31^ 

AmSt^Is of ?«rime« for Word AatoeiAtlon T«tt 
tferittm HoBocMMOtt* Scores 
Hmm and Standard Daviationa 
of SMUaat St^-ealla of fivarlMnt 



Coll ■ Hoan S.D. 



A 1 B 1 C 1 


66 




8.1777 


A 1 B 1 C 2 


5« 




-5.8552 


A 1 B 1 C ? 


20 


15.8500 


17.5568 


A 1 B 2 C 1 


6a 


1S.8382 


7.5777 


A 1 B 2 C 2 


45 


15.66e7 


8.2379 


A 1 B 2 C 3 


17 


20.5294 


7.9X45 


A 1 B 3 C 1 


il 


18.5062 


6.5919 


A 1B3C 2 


42 


19.4286 


7.2554 


A 1B3 C 3 


36 


20.6667 


7.2585 


A 2B IC 1 


5« 


16.913* 


7.9743 


A 2 B 1 C 2 


61 


11.2131 


8.9165 


A 2 B 1 C 3 


30 


17.0667 


8.U07 


A 2 B 2 C 1 


% 


22.07a 


7.4120 


A 2 B 2 C 2 


67 


17.9104 


7.90^ 


A 2 B 2 C 3 




20.8140 


7.0921 


A 2 B 3 C 1 


74 


fi.4595 


7.6752 


A 2 B 3 C 2 


45 


19.1333 


6.3629 


A 2 B 3 C 3 


56 


22.1786 


5.O6OO 



G 
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Tatble 33 



Means and Standard Deviations of Scores on Word 
Association Test for Vbite Affluent Saaple 



Grade 

k 



Mean SD Mean SD Mean SD 



Written ParadyoMitic 18.75 7-92 2*^.05 6.68 2^.20 5-76 
Written Howsgeneous 16- 96 8.05 21.23 6.7U 20.57 5.8'f 
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Table 36 



Analysis of Variance for Written Language Production Scores: 

Total Words Used 



Source 


M.S. 


D.F. . 


F-Ratic. 


Prob 


•• r. 


Total 


2920. 2k 


9U0 








Between 


22709. It? 


17 








A 


57IIU.89 


1 


22.35 


.00 


.02 


B 


9766U:70 


2 


38.21 


.00 


07 


C 


2lltl»9.57 


2 


8.39 


.00 


.01 


A£ 


7652.63 


2 


2-99 


05 


.00 


AC 


10510.68 


2 


It.ll 


.02 


.01 


BC 


7158.65 


k 


2.80 


.02 


.01 


ABC 


61*39 -08 




2.52 


.bU 


.01 


Within 


2555.76 


923 









TabJe 37 

Analysis of Variance for Written Language production Scores! 

Tbtal Words used 
Means of jHain Effects and interaction Groups 



A MAIN 
B MAIN 
C MAIN 

A BY B 

1 

2 

A BY C 

1 
2 

B BY C 
1 

2 

3 



107.1. i09 
SO. 0758 
127. t'^63 



2 

140.822rr 
1 '2. 5 123 
104.6100 



1 -> 
71.0632 llB.ff^T. 

89.0«*03 171.'^ 3.71 



ni. 5993 
143.3935 
1 

90.0556 
340.0886 
3 52.3446 



99.7335 
109.4361 

2 

64.3955 
107.33 'r3 
142.0996 



118.9572 

13r.S304 

3 

336. ^530 

3 63 . \S1 \ 
3 

110.0400 
16". 633? 
3 

35.7762 
181.3148 
152.'t273 
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Table 33 

Analysis of Variance for Written Language Production Scores: 

Total Words used 
Means and Standard Deviations of Smallest Sub-Cells 



CELL CHARACTERISTICS' 





CELL 


N 




S.D. 


A 1 


B 1 


C 1 


84 






A 1 


B 1 


C 2 


65 


67 732^5 


1 1 "f o o 


A 1 


B 1 


C 3 


35 

9 


72 ^Q57 




A 1 


B 2 


C 1 


83 ' 


123.3S64 




A 1 


B 2 


C 2 


43 


100.2093 


t7.t831 


A 1 


B 2 


C 3 


27 


117.62S6 


14.2998 


A 1 


B 3 


C 1 


111 


138.351:- 


61.1679 


A 1 


B 3 


C 2 ' 


67 


131.4030 


55.948S 


A 1 


B 3 


C 3 


13 


139.6047 


52.2148 


A 2 


B 1 


C 1 


58 


107.5517 


36.1372 


A 2 


B 1 


C 2 


57 


61.0526 


35.1317 


A 2 


B 1 


C 3 


12 


98.6667 


36.6738 


A 2 


B 2 


C 1 


5- 


156.2S0f 


17.3766 


A 2 


B 2 


C 2 


63 


111.A603 


63.8331 


A 2 


B 2 


C 3 


1 


215.0000 


O.OOCO 


A 2 


B 3 


C 1 


71 


166.3373 


52.9971 


A 2 


B 3 


C 2 


5i 


152.7563 


51.5135 


A 2 


B 3 


C 3 


I 


165.2500 


12.9711 
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Table 3S 



Analysis of Variance for Written Language Production Scores: 

Kunber of Sentences 



Source 


M.S. 


D.F. 


F-Ratio 


Prob 


Var 


Total 


33.36 










Between 


103.23 


17 








A 


525 69 


1 


I6C39 ' 


:oc- 


.02 


B 


129.76 


2 


1*.05 


.02 


.01 


C 


185.69 


2 


5.79 


.00 


.01 


AB 


15.33 


2 


.U3 


.63 


.00 


AC 


75 .C6 


2 


2.3** 


.09 


.00 


BC 


kk.52 


k 


1.39 


.23 


.00 


ABC 


59.87 


k 


1.87 


.11 


.00 


Within 


32.07 


923 
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Table 40 

Analysis of Variance for Written Language Production Scores: 

Number of Sentences 
Means of hl&in Effects ancJ interaction Groups 



A Main 



B Main 



C Hain 



1 . 
3.4622 
1 

3.4833 
1 

10.1741 



11.5S3S 
2 

10.71.'i3 
2 

3.3687 



11.0362 



11.6910 



A BY B 
1 
2 



1 

7.2353 
9.7313 



2 

8.5504 
12.3702 



3 

9.5930 
12.4793 



A BY 
1 
2 

B By c 
1 

J2 
3 



1 

8.3261 
11.5221 

1 

9.4401 
10.1205 
10.9617 



2 

7.650? 
9.0866 

2 

•7.1515 
7.9299 
10.0247 



3 

8.9098 
11.1722 

3 

8.8583 
14.0926 
12.1221 
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Table 41 

Analysis of variance for Written Language Production Scores: 

Nuinber of Sentences 
Means and Standard Deviations of Smallest Sub-Cells 



CELL 






N 


i>jEAH 


S.D. 


"X 1 


B 1 


C 


1 


84 


6.6r05 


5.8102 


A 1 


B 1 


C 


2 


65 


7.215'^ 


5 . 4443 


A 1 


B 1 


C 


3 


35 


7,3000 


6.1204 


A 1 


B 2 


C 


1 


88 




5.8738 


A 1 


B 2 


C 


2 


13 


6.5531 


4.4363 


A 1 


B 2 


C 


3 


27 


S.1S52 


5. 1634 


A 1 


B 3 


C 


1 


111 


9.355r 


6.1034 


A 1 


B 3 


C 


2 


67 


?.17fl 


5.7943 


A 1 


B 3 


C 


3 


43 


5.7 'r 1-2 


4.3265 


A 2 


B 1 




1 


58 


12.18=:7 


6.3480 


A 2 


B 1 


C 


2 


57 


7.0077 


i.9435 


A 2 


B 1 


C 


3 


12 


S.S167 


1.010 I 


A 2 


B 2 


c 


1 


5 


10.30S1 


5.1019 


A 2 


B 2 


c 


2 




9.301S 


6.8123 


A 2 


B 2 


c 


3 


1 


15.0000 


0.0000 


A 2 


B 3 


c 


1 


74 


12.0576 


5^'-608 


A 2 


B 3 


c 


2 


54 


10.8704 


4.6461 



-1-79 



^ ' ^ Table 1*2 

Analysis of Variance for Written Language Production Scores: 

Number of Commas 



Source 


M.S. 


D.F. 


F-Ratio 


Prob 


Var 


Total 


'♦.39 


91+0 








Between 


»t9^39 


17 








A 


lit3.27 


1 


lt0.21 


.00 


.03 


B 


91.63 


2 


25.72 


.00 


.oit 


C 


50.18 


2 


iJl.OB 


.00 


.02 


AB 


lt2.82 


2 


- 12.02 


.00 


.02 


AC 


38.81 


2 


10.89 


.00 


.02 


BC 


31.57 


k 


8 86 


.00 


.03 


ABC 


30.78 


If 


8.61t 


.00 


.03 


Within 


3.56 


923 
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Table 43 , 

Analysis of Variance for Written Language Production Scores j 

Nuniber '&£ Comnas 
Means c Main Effects and interaction Groups 



I 

Kt.- 



A Main 



C Main 



1 

.7681 

■ 1 
.2665 

1 - 

1.2585 



2 

2.4551 
2 

.2.3735 
2 

.97? ■ 



3 

2.x949 
3 

2.5969 



A BY B 
1 
2 

A BY C 
1 
2 



1 

.137i 
.3955 

1 

.7180 
1.7990 



2 

.6677 

•i.C703 

2 

.6981 
1.2607 



3 

1 . 4992 
2.8905 

3 

.8883 
4.3056 



B BY C 
1 
2 

3 



1 

.4965 
1.3398 
1.9392 



2 

.1:32 
.3913 
1.8983 



3 

.1548 
4.8889 
2.7471 
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Table I 

Analysis of Variaftce for written Language Production Scores: 

Number of CoTomas 
Means and Standard Deviations of Smallest Sub-Cells 





CELL 








N 


Mean 


S.D. 


A 


1 


B 


1 


C 


1 


34 


.1310 


.4330 


A 


1 


B 


1 


C 


2 


65 


.1305 


.5267 


A 


1 


B 


1 


C 


3 


35 


.1429 


.6921 


A 


1 


B 


2 


C 


1 


88 


.8063 


1.7995 


A 


1 


B 


2 


C 


2 


43 


.4186 


1.5155 


A 


1 


B 


2 


C 


3 


,27 


.7778 


1.6718 


A 


1 


B 


3 


C 


1 


111 


1.2162 


1.9r'>7 


A 


1 


B 


3 


C 


2 . 


67 


1.5373 


1.8694 


A 


1 


B 


3 


C 


3 


43 


1.7442 


2.1502 


A 


2 


B 


1 


C 


1 


58 ^ 


.8621 


2.0812 


A 


2 


B 


1 


C 


2 


57 


.1579 


.7509 


\ 


2 


B 


1 


C 


3 


12 


.1637 


.3892 


A 


/ 


B 


2 


C 


1 


55 


1.3727 


2.5096 


.'4 


2 


B 


2 


C 


2 


63 


1.3651 


2.5228 


A 


2 


B 


2 


C 


3 


1 


9.0O00 


0.0000 


A 


2 


B 


3 


C 


1 


74 


2.6622 


2.6290 


A 


2 


B 


3 


C 


2 


54 


2.2593 


2.7622 


A 


2 


B 


3 


C 


3 


4 


3.7500 


.9574 
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Table 1*5 



Analysis of Veiriance for Written Language Production Scores: 
Number c.' Other Punctuations 



Source 


M.S. 


D.F. 


F-Ratio 


Prob 


Var 


Total 


.37 , 










■Between 


1.02 


17 








A 


5-77 


1 


16.22 


.00 0 


.02 


B 


1.55 


2 


It .36 


.01 


.01 


C 


1.39 


2 


3.90 


.02 


.01 


AB 




2 


1.31 


.27 


.00 


AC 


1.38 


2 


3.87 


.02 


.01 


BC . 


.29 


It 


.81 


.52 


.00 


ABC 


.21 


It 


.58 


.68 


.00 


Within 


.36 


923 
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Table 46 

Analysis of variance for Written Language Production Scores 

Number of other Punctuations 
Means of Main Effects and interaction Groups 



A Main 1 2 

.0872 . i259 

B Main 12 3 

.1017 .2621- .4056 

C Main 12 3 

.2078 .113!. .4184 

A BY B 1 2,3 

1 .02 ■: .0552 .1787 

2 .17:^ > .4696 .6325 - 

A BY C 12 3 

1 .0925 .082 i .0867 

2 .3231 .20 15 .7500 
BBYC 12 3 

^ .1537 .0263 .1250 

2 .1432 .1069 .5370 

3 .3266 .2971 .5930 



Table 47 

Analysis of Variance for Written-ianguagc Production Scores: 

Nui^ber of Other Punctuations 
Means and Standard Deviations o:c Smallest Sub-Cells 



Cell Characteristics 









CELL 


N 


MEAN 


S.p. 




1 


B 


1 


C 1 


84 


.0333 


.4168 


A 


1 


B 


1 


C 2 


65 


0.0000 


0.0000 


t\ 


X 


D 
1) 


1 


C 3 






0 oooo 


A 


1 


B 


2 


c i 


38 


.0632 


.2954 


A 


1 


B 


2 


C 2 


43 


.0233 


.1525 


A 


1 


B 


2 


C 3 


27 


.0741 


.2669 


A 


1 


B 


3 


C 1 


ill 


.1261 


.4071 


A 


1 


B 


3 


C 2 


67 


.2235 


.6233 


A 


1 


B 


3 


C 3 


43 


.1860 


.5458 


A 


2 


B 


1 


C 1 


58 


.2241 


.7265 


A 


2 


B 


1 


C 2 


57 


.0526 


.2941 


A 


2 


B 


1 


C 3 


12 


.2500 


.6216 


A 


2 


B 


2 


C 1 


55 


.2182 


.6530 


A 


2 


B 


2 


C 2 


63 


.1905 


.7152 


A 


2 


B 


2 


C 3 


1 


1.0000 


0.0000 


A 


2 


B 


3 


C 1 


74 


.5270 


1.1846 


A 


2 


B 


3 


C 2 


54 


.3704 


.9173 


A 


2 


B 


3 


C 3 


4 


1.0000 


1.4142 
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T0ble k8 

Analysis of Variance for Written Language Production Scores: 
^ Meaii Sentence Length 



Source 


M.S. 


D.F. 


P-Ratio 


Prob 


Var 


Total 


I»t3.53 


$1*0 








Betveen 


100.38 


17 








A 


153.52 


1 


1.063 


.30 


.00 


B 


270.01 


2 


1.87 


.15 


.00 


C 


200.86 


2 


1.39 


.25 


,,00 


AB 


20.89 


2 


.lit 


.87 


.00 


AC 


68.83 


2 


lt8 


.63 


.00 


BC 


2k.ck 


It 


.17 


.95 


.00 


ABC 


83.90 


It 


.58 


.68 


.00 


Within 


lltlt.33 


923 
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Table 4S 

Analysis of Variance for written, Language Production Scores: 

Mean Sentence Length 
Means of Idain Effects and! interaction Groups 



A MAIN 
B MAIN 

C MAIN 



1 

16.3793 
1 

13.2343 
1 

16.6549 



2 

14.6330 
2 

17.1838 



16.3468 



3 

16.04ea 

» 

3 

13.51SS 



A BY B 
1 
2 

A BY C 
1 
2 



1 

14.5142 
12.0554 

1 

16.3624 
16.9475 



2 

17.4141 
16.9536 

2 

17.7240 
l'i.9696 



3 

17.2055 
14.8901 



15.0511- 
11.931S 



B BY C 
1 
2 
3 



1 

14.2763 
18.9994 
16.6891 



2 

13.2198 
13.4559 
17.3647 



3 

12.3532 
11-.0S62 
14.0S55 



ERJC 
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Table 50 



Analysis of Veuriance for Written Language production scores: 

Mean Sentence Length' 
Means and Standard Deviations of Sioallest Sub-Cells 



CELL , ' N * • f^N ' S.D. 

Al Bl CI . 84 1-5.7139 12.4705 

A 1 B i ,C 2 .65 * 13,9781 14. 774? 

A 1 B 1 C 3 35 . 13.3505 11.2320 

A 1 B 2 C 1 88 15.7021 10.3306 

A. 1 B2 C2 43 2i.2376 15.9375 

Al B2 C 3 27 .15.3025 7.4500 

A 1 B 3 C 1 111 17.6711 11.2231 

A 1 B 3 C 2 67 17.9564 11.0090 

A 1 B 3 C 3 43 13.0011 5.7204 

A 2 Bl £^1 58 12.8337 12.21G.V 

A 2 B 1 C 2 57 12.4615 12.7057 

A 2 B 1 C 3 12 1C.3658 4.3130 

A 2 B 2 C 1 55 22.2967 21.1735 

A 2 B 2 C 2 63 15.6741 3.8316 

A.2 B 2 C 3 1 12.8900 O.OOOC 

A 2 B 3 CI 74 15.7071 - «.5137 

A 2 B 3 C 2 54 16.7731 11.2231 

A 2 B 3 C 3 4 12.1900 3.4731 
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Table 51 



Analysis of Variance for Written Language Production Scores; 
Standard Deviation of Sentence Length 



SOURCE 

Total 

Between 

A 

B 

C 



46.3652 
34.2934 
29.2200 
232.3964 
10,4275 



940 
17 
1 
2 
2 



P-RATIO 



i«i2 
4.93 
.22 



PRO 

.56 
.01 
.80 



YAR 



0.0000 
.0084 
0.0000 



AB 

AC 

BC 
ABC 
WIOHIN 



4.S362 
2.2515 
3.5129 
4.S231 
V7.0967 



2 

2 

/\ 

■ Ji 
323 



.10 
.05 
.13 
.10 



.90 
.95 
.95 
.97 



0.0000 
0.0000 
0.0000 
0*0000 
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. Table 52 

Analysis of Variance for Written Language Production Scores; 
^ Standard Deviation of Oentence Length 

Means of iiain Effects and Interaction Groups 



A MAIN 



1 

8.2749 



2 

7.5130 



B MAIN 



1 

5.7S76 



2 

3.5348 



3 

S.3495 



C MAIN 



1 

8.2434 



2 

7.9718 



3 

7.1667 



A BY B 

- 1 
2 



1 

5.9076 
5.6876 



2 

e.i87i 

7.3824 



3 

9.7300 
3.5691 



A BY C 
1 
2 



1 

8.4197 
8.0671 



2 

8.4088: 
7 i 5348 



3 

7.S962 
6.5372 



B BY C 

1 
2 
3 



1 

6.0388 
9.3223 
9.3190 



2 

5 . 1399 
3.3238 
10.1516 



3 

5.8640 
7.9582 
8.57S0 



190 



Table 53 



Analysis of Variance for written Language Production Scores! 



Standard Deviation of Sentence Length 



Means and standard ijeviations of Smallest Sub-Cells 



Cell 

A 1 B 1 

A 1 B 1 

A 1 B 1 

A 1 B 2 

A 1 B 2 

A 1 B 2 

A 1 B 3 

A 1 B 3 

A 1 B 3 

A 2 B 1 

A 2 B 1 

A 2 B 1 

A 2 B 2 

A 2. B 2 

A 2 B 2 

A 2 B 3 

A 2 B 3 

A 2 B 3 



C 1 

C 2 

C 3 

C 1 

C 2 

C 3 

C 1 

C 2 

C 3 

C 1 

C 2 

C 3 

C 1 

C 2 

C 3 

C 1 

C 2 

C 3 



N 
84 

65 
35 
88 
43 
27 
111 
67 . 
13 
58 
57 
12 
55 
63 

1 
74 
54 

4 



i/]SAN 
6.i0-^3 
5.6425 
5. 5760 
9.5935 
8. 6366 
9.1814 
9.1613 
10.8973 
9.1313 
5.7733 
5.2374 
6.0520 
8.9512 
7.9611 
6.7350 
9.4767 
9.4059 
8.0247 



S.D. 

6.5403 
8.1325 
5.2832 
8.8839 
5.9850 
7.9988 
6.7044 
9.0519 
5.6524 
4.9191 
4.6460 
4.2447 
6.9721 
5.9036 
0.0000 
6.0634 
7.1231. 
i.6207 
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Table 54 

Analysis of Var5.ance for Written Language production Scores: . 

Mean word Length 



SOURCE 


i-l.S. 


df 


F-RATib 


PRO 


VAR 


TOTAJL 


.0733 


940 








Between 


.3766 


17 






* 


A 


- .4051 


1 


5.9987 


.01 


.0049 


B 


2.5745 


2 


33.0200 


.00 


i0727 


C 


,2533 


2 


3.7490 


.02 


.0054 


AB 


.061-7 


2 


.9557 


.61 


0.0000 


AC 


.0435 


2 


.6128 


.53 


0.0000 


BC 


.0165 


4 


.244f 


.91 . 


0.0000 


ABC 


.1442 


•1 


.2131 


.92 


0.0000 


WITHIN 


.0677 


S23 









■ r- 
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Table 55 



Analysis of variance for Written Language production Scolres; 

Mean Word Length 
Means of Main ,sf fecti. and interaction Groups 



A MAIN 



1 

3.4720 



2. 

3.5618- 



B MAIN 



1 

3.3037 



■2 

3.5533 



3.68?^^ 



oo 



,C MAIN 

A BY B 
1 

2' 



3.5204 
1 

3.2317' 
3.3757 



2 

3.4538 
2 

3.5066 
3.6100 



3.5766 

3 . 
3.6777 
3.6598 



A BY C 
1 
2 



1 

3.4737 
3.5671 



2 

3.4351 
3.4724 



3 

3.5071 
3.6461 



B BY C 
1 
2 
3 



1 

3.3328 
3.5553 
3.6730 



2 

3.2090 
3.4990 
3.6533 



3 

3.3692 
3.6206 
3.7400 
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Table 56 

Analysis of Variance for Written Language Production Scores 

idean Word Length 
Means and Standard Deviations of Smalles Sub-Cells 



Cell Characteristics. 





Cell 




1\T 

N * 


riean 


c n 


A 1 


B 


,1 


C 


X 








A 1 

A X 


B 


1 


C 






O.Li i ^ 


• J^dX 


TV 1 

A X 


B 


.1 


C 










ii X 


B 


2 


C 


<L 


Do 


^ • pzou 




A X 


B 


2 


C 






O t ZD 




A X 




it 




* 


9*7 


*^ cri OA 

^•DXyfi 




^ 1 


B 


3 


C 


1 


111 


3.6495 


.2567 


A,l 


B 


3 


c 


2 


67 


3.6559 


.2556 


A 1 


B 


3 


c 


3 


43 


3.7280 


.2140 


rA-2 


B 


1 


c 


1 


58 


3.4220 


.2373 


A 2 


B 


1 


c 


2 


57 


3.2409 


.2862 


A 2 


B 


1 


c 


3 


12 


3.4643 


.1726 


A 2 


B 


2 


c 


1 


55 


3.5827 


. 2287 


A 2 


B 


2 


c 


2 


63 


3.5256 


.2289 


A 2 


B 


2 


c 


3 


1 


3.7220 


.0000 


A 2 


B 


3 


G 


1 


74 


3.6967 


.1876 


A 2 


B 


3 


C 


2 


54 


3.6508 


.1920 


A 2 


B 


3 


C 


3 . 


4 


3.7520' 


.1480 
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Table S7 

Analysis of Variance for Written Language Production Scores! 
Standard Deviation of word Length 



SOURCE 


M.S. ~ 


.df 


- 

P-RATIO 


PRO_ 


VAR 


Total 


.0521 


940 








Between 


.1303 


17 








A 


.3031 


i 


6.0942 


.01 


,0052 


B 


1.1338 


2 


22.3949 


,00 


.0444 


C . 


.1551 


2 


3.3209 


.03 


.0047 


AB 


.0362 


2 


.7297 


.51 


0.0000 


AC 


.0003 


2 


.0161 


.. .98 


0.0000 


BC 


.0102 


4 


.2200 


.92 


0.0000 


ABC 


. .0114 


4 


.2306 


.91 


0.0000 


WITHIN 


.0i97 


923 
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Table 53 



Analysis of Variance for written Language Production Scores: 
Stanctard Deviation of Word Length 
Means of riain Effects and interaction Groups 



A MAIN 



1 

1.3913 



2 ^ 
1.4S3^ 



B MAIN 



1 

1.2S60 



2 

1.4330 



3 

1.5561 



C MAIN 



1 

1.43S3 



2 

1.3765 



3 

1.4744 



A BY B 
1 
2 



1 

1.2755 
1.3165 



2 

1.3731 
1.5030 



3 

1.5251 
1.5871 



A BY C 
1 
2 



1 

1.3973 
1.4313 



2 

1.3372 
1.4153 



3 

1.4393 
1.5095 



B BY C 

1 ' 

2 

3 



1 

1.3275 
1.4451 
1.5452 



,2 
1.2432 
1.3731 
1.5132 



3 

1.3173 
1.4959 
1.6101 
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'iable 59 

Analysis of Variance for iteitten Language Production Scores 
Standard Deviation of V?ord Length 
Heans and Standard Deviations of Smallest Sub-Cells 



Cell Characteristics 



•Gell 








■A 


Viean 


S.D. 


A 1 


Q 


1 


C 1 


84 


1.2763 


.2727 


A 1 


B 


1 


C 2 


65 


1.2293 


.2652 


A 1 


B 


1 


C 3 


35 


1.3211 


.2262 


A 1 


B 


2 


C 1 


88 


1.3970 


.2264 


A 1 


B 


2 


C 2 


ra 


1.2965 


.2001 


A 1 


B 


2 


C 3 


27 


1.4259 


.1724 


A 1 


B 


3 


C 1 


111 


1.5186 


.2291 


A 1 


B 


3 


C 2 


67 


1.4850 


.2232 


A 1 


B 


3 


C 3 




Jim O /XU 


.2190 


A 2 


B f- 


C 1 


58 


1.3788 


.1665 


A 2 


B 


1 


C 2 


57 


1.2573 


.2125 


A 2 


B 


1 


C 3 




1.3135 


.1609 


A 2 


B 


2 


C 1 


55 


1.4933 


.2171 


A 2 


B 


2 


C 2 


63 


1.4497 


.2175 


A 2 


B 


2 


C 3 


1 


1.5660 


.0000 


A 2 


B 


3 


C 1 




1.5719 


.2031 


A 2 


B 


3 


C 2 


54 


1.5404 


.2208 


A 2 


B 


3 


C 3 


4 


i.6493 


.1196 
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MM* 60 

AMOytlt of Variaaet fbr Loglcftl Thi wiring fHt 
fbtal 8eorM| 



Sovret N.8. O.F. F-Sttio Srob Vir 



«otal 70.120 likk 

BttwMtt 2a&7.570 17 

A 3696.769 1 99.9B1»9 .0000 ,Ck9S 

» 15087.533 2 ^108.065? .0000 .3751 

0 17r7.202 2 ti8.069^ .0000 .CkJ^ 

MB 117.213 2 3.1702 .0l»10 .0020 

iC 70.i|86 2 1;.906V .IM9 .OOOB 

10 96.162 k 2.6006 .03111 .0030 

IM 90.560 > 2.1'J^ .OI136 .0027 

vifhiB §6.973 1127 



ft 
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Tttble 61 



Analysis of Variance for Logical Thinking Test 

Total Scores 
Means of Main Effects and Interaction Groups 

MEANS FOR ALL EfFCCTS* 



A MAIN 1 2 

22*4166 26*1964 



B MAIN I 2 3 

17*2897 25*2l9t)" 30*413A 



C-MAiM^ I 2 3 

22*7934 23*2135 26*9156 



A BY B I 2 3 

I . 16*071*— -22?9495 26*2350 



18*5079 27*4886 32*5926 



A BY C 

I 
2 

B BY C 
I 

3 



1 

20*8559 
24^309 

1 

16*0947 
«?»044 
28*4816 



2 

2lV798r 
24*6282 



2 

16*6771 
-23rt87t 
29*8561 



24*6013- 
29*2299 

3 

19*0972 
2817459^ 
32*9037 
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Analysis of Variance for Logical Thinking -Test 

Total Scores 

Means and Standard Deviations of Snallest Sub-Cells of Bxpferiment 



CELL CHARACTtUXfTtCf 







CELL 




N 


NEAN 


S.D* 


A 


1 


8 1 




"♦2 


14.7609 


5.8184 


A 


1 


B 1 


C 2 


66 


16«40yi 


6.2781 


A 


1 


B 1 


C 3 


4S 


17.0444 


5.5101 


A 


I 


8 2 


rC I 


M6- 


22.^302 


"5.7466 


A 


1 


8 2 


C 2 


63 


21.0476 


6.3663 


A 


1 


B 2 


C 3 


34 


25.4706 


6.7968 


A- 






"C .1- 


-iBr ~ 


25.4:766 


6»79tr" 


A 


1 


8 3 


C 2 


66 


27.9394 


5.9093 


A 


1 


9 9 


C J 


♦5 




♦•♦753 


A 


e 


8 I 


C"l- 


-*3 


17.4286 


6*6398 


A 


2 


8 1 


C 2 


73 


16.9452 


6.0825 


A 2 


8 1 


C 3 


♦0 


21.1500 


7.3748 


A- 


2 


8 2- 






25r2778 


5.5493 


A 


2 


8 2 


C 2 


72 


25.1667 


6.2933 


A 


2 


8 2 


C 3 


47 


32.0213 


6.2779 


A 


2 


-•8-J 


C I 


-74 


31»4865 


5.8198 


A 


2 


8 3 


C 2 


44 


31.7727 


6.2314 


A 


2 


B 3 


C 3 


54 


34.51BS 


4.8242 
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Analysis of Variance for Logical TTilriklng Test 
Svibtiaat: Matrices 



Source 


M.S. 


D.F. 


F-R«tio 


foob 


Var 


Total 


16.975 


IM 








Between 


506.036 


17 


61^.5621 






A 


617.682 


1 


.0000 


.0313 


B 


3661.585 


2 


382.7206 


.0000 


.3759 


C* 


265.318 


2 


27.7319 


.0000 


.0263 


AB 


15.35»* 


2 


1.60ii9 




.0006 


MS 


2.018 


2. 


.2110 


.8121 


.0000 


BC 


I3.32U 


k 


1.3927 


.2331 


.0008 


ABC 


19.270 


k 


2.OII12 


.0692 


.0020 


Within 


9.567 


1127 
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0 



Table 6k 

Analysis of Varlanee for Logical Thinking Test 

Subtests Matrices 
Means of Main Effects and Interaction Groups 

MEANS FOR AU €FFE€|t# - 
A MAIN 12 



• MAIN \ 2 3 

6*3630 12*31377 14.B175 



C MAIN I 2 3 

ll!!200l IIS4796 12«B3BS 



A BY B 1 2 3 

1 7.8125 11*3675 14,0218 

2^ - e*n34 13«3(^7B^ 15««133 

^ gy. ^- J . ^ J 

1 10*3399 10*7465 12.1155 

2 12*0602 12*2127 13*5615 

B BY C 1 2 3 

^ T*6612 B*1T77 9.2500 

2 M^??^^ 13.5006 

3 13*9643 14*7235 15.764B 
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Analysis of Variance for Logical Thinking Test 
Subtest: Matrices 
Means and Standard Deviations of tallest Sub-cells of Sxperiment 



CELL CHARAC(tjEflltTlCS 







CCLL 






- N 


■mcaw 


S*D* 


A 


1 


B 1 


C 


I 


92 


6*9891 


3.4402 


A 


1 


B 1 


C 


2 


66 


7*8465 


3*7509 


A 


1 


B 1 






- 8*6000 


2*9879 


A 


1 


B J 


C 


1 


106 


U.2642 


2*9642 


A 


1 


B 2 


C 


2 


63 


10*6032 


3.4151 


A- 


I 


B 2 


C 


3 


34 


12*2353 


3*4206 


A 


1 


B 3 


C 


1 


X07 


12*7664 


3*2753 


A 


1 


B 3 


C 


2 


66 


13*7879 


2.7317 


A- 


I 


3 


C 


3 




-ISfBlU 


1.8904 


A 


Z. 


B 1 


C 


1 


63 


8*3333 


3.9554 


A 


2 


B 1 


C 


2 


73 


8*5068 


3.6558 


A-2"' 






-3- 






~^»3tt2~ 






^«9«00 


A 


2' 


B 2 


c 


1 


U 


12*6652 


2.9449 














-t*»4f2r 


-3rM!32- 


-A- 










A 


2 


_B 2 




3 


♦7 


14*7660 


2.3051 


A 


2 


B 3 


c 


1 




15*1622 


2.4940 


A 


2- 






— 4"4— 






A 


2 


B 3 


c 


3 


54 


16*0185 


1.6425 
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Axmiyuia of Variance fbr Logical Ihinking TtBt- 
Subtest: Rev aad Coluans 



Source 



M.S. 



D.F. 



F-Satio 



Srob 



Var 



lotal 

Betveen 
A 
B 
C 

AB 

AC 

- -BC . 

Within 



3.186 

9«*.565 
67.023 
620.028 
96.013 
.503 
8.513 
15.668 
5.956 
3.837 



IlUk 

17 
1 
2 
2 
2 
2 
1» 
1» 

1127 



17.'i658 

161.5753 
25.020if 
.1312 
2.2185 
lf.3'»21 
1.5520 



.0001 
.0000 
.0000 

.8771 
.1070 

.0021 
.1837 



.0106 
.2076 
.0311 
.0000 
.0016 
.0086 
.OOllf 
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Table 67 

Analysis of \rarianoe for Logical Thinking Test 

Subtest: Row and Columns 
Means of Main Effects emd Interaction Groups 

MEANS FOR AU' IfHCjU 



A MAIN 1 2 

1>;168§ 

t-MAiN -1—; • ■ 2 — -3- 

3*496? S*086S 6*1S99 

C MAIN 1 2 3 

4*5344 4*6927 5*5164 

A BY B 1 2 3 

1 3*2631 4*7972 5*9003 

2 3»7H6 ~ H3764 6*4195 

A BY € I 2 3 

1 4*402B 4*4925 5*0B52 

2 4*6660 4*8928 5*9477 

— r Bt-c 2 " — 3 

I 3*3917 3*6778 

2 4*6640 4*5804 6*0160 

ir?5T«t TjtWl 6.855* 
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Table 68 ' 

Analysis of Vp.lance for Logical Thinking Test 
Subtest: Bow and Coliums 
Means and Standard Deviations of Smallest Sub-cells of Bxperlment 



CCtt CH mC T gi t lT lC f - 





CELL 




N 


MEAN 


s«o« 


A 1 


B 1 


C 1 


92 


3.2391 


1*7564 ' 


A 1 


B 1 


C 2 


66 


3i4945 


l«73»l 


A 1 


B 1 


C 3 


♦5 


3.1556 


1*7050 


A 1 


B 2 


C l" 


106 


4.7170 


2*0552 


A I 


9 t- 


C 2 


•"■63-- 


4^m6 


1*9? 


A 1 B 2 


C 3 


34 


5«5000 


1*8627 


A 1 


B 3 


C 1 


lOT 


5«2Su3 


2*0654 


A I 


B 3 


C 2^ 


66 


»»B4B» 


U9942 - 


A 1 


B 3 


C 3 


45 


6*6000 


2*2401 




B 1 


C 1 


63 


3*6032 


1*5917 


A r 


B 1 


C 2 


T3 


3*32B6 


l*6l64 


A t 


B 1 


C 3 




4*2000 


1*S701 


A 2 


B 2 


C 1 


54 


4*6111 


1*8876 


kt 


B 2 








~e«3286--- 


A 2 


B 2 


C 3 


♦T 


6*5319 


2*0626 


A 2 


B 3 


C 1 


74 


5*783B 


2*1471 


A e 


B 3 


C 2 


. -44 


6*3636 


2rai2^ 


A 2 


6 3 


C 3 


54 


7*1111 


2*0711 
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9 Wbl«69 

Analjrsi* of Variance for Logical Ihixdcing Tatt 
Svibtest: Intaraactiona 



Source M.S. D.F. F-Ratio Arab Var 



Tbtal 


lk,k99 


2M 


iJ0ulfB611 


153.161 . 


17 


A 




1 


B 


705.166 


2 


C 


151.260 


2 


AB 


65.102 


2 


AC 


W.255. 


2 


BC 


16.359 


1» 


ABC 


ih.m 




Within 


12.407 


1127 



'^3.6932 .0000 .0319 

56.83'«8 .0000 .0635 

12.1912 .0000 .0167 

5.2»71 .0057 .0063 

3.8892 .0202 .00i»3 

1.3185 .2600 . .0010 

1.1U07. . .3355 .oooi» 
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Table 70 

Analysis of Variance fop Logical Thinking Test 

Subtests . Intersections 
Heans of Main Effects and Interaction Groups 



MEANS roR ALU CPFCCTt. 

A MAIN 1 2 

5f759l 7s20S7 

e MAIN 1 2 3 

5»»10l ♦•5736 7.§«» 

C MA|N 1 -.J.. 3 • • 

••Oll2 ••l»7l 7.2390 

1 4r7844- " S?6546 ««t3S3 

2 ygA»26 8.8887 

ABVC 2 3 

1 5.2067 5.88U 6.1891 

• 2 - ■•-6?*t56^ ■6tW27 ■ -VW9^ 

% W < J-'- -~ .3.. 

\ 4.»53? SgUeB 5.4553 

2 6.0599 5.9345 7.7272 

3 7.52t*- 7f5379 ».53i5" - 
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Tkble 71 

Analysis of Variance for Logical Thinking Test 
Subtest: Znterseotions 



C€ii^ CMftl9ACT€RI$Tf€f 





CELL 




N 


MEAN 


s*o* 


A 1 


a 1 


C 1 


•2 


4 •0652 


2*1725. 


A 1 


B 1 


C 2 


*6 


5.6212 


9.5265 


A 1 


a 1 


C 3 


45 


4*6667 


2*2664 


A I 


a 2 


C 1 


106 


5«3776 


2*7653 


A 1 


a 2 


C 2 


«3 


5*1746 


2*5667 




a 2 


C 3 


34 


6.4U6 


2*6642 


tnr 




-T-r- 




e*l776 


2*9003 


A 1 


a 3 


C 2 


66 


6*a4i5 


2*8809 


A 1 


a 3 


C 3 


45 


7*46tt9 


2*9125 


A 2 


a I 


CI 


63^ 


- 4i«413 


2*5029 


A 2 


a I 


C 2 




4*6166 


2*3783 


A 2 


a 1 


C 3 




6*2500 


3*4623 


A 2 




C 1 


56 


6*7407 


2*7961 


A 2 


a 2 


C 2 


T2 


6*6946 


2*8116 


A 2 


a 2 


C 3 


4T 


9*0426 


3*2768 


A 2 


a 3 


C 1- 


■ 74- - 




2*8608 


A 2 


a 3 


C 2 


46 


••2273 


3*1391 


A 2 


a 3 


C 3 


56 


9*5741 


2*8918 



r 
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Ubl« 72 

Nmuu am Standard Oaviationa of Seorei on 
Logical Ihinking Taat for Whlta Aff Ittnat Saapla 









GMda 










2 




k 












8.D. 


Htm 


8.0. 






Hatneaa 


11.I>1 


2.73 




1.74 


9.80 


2.27 


Rov and ColuHi 


13.96 


3.IB 


5.^ 


1.98 


7.94 


3.20 


lataraetioai 




1.95 


6M 


2.11 


9.57 


3.53 


fotal Seora 


22.70 


5.15 


28.85 


6.60 


33.65 


5.53 
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I 73 



O 

Aatfytit of inurlMM fat HdOm 9Mm Itat 



Total 8cor«« 



soimcf 

TOTAL 



•••Sc 
33,tl7 
— IM3, » t » - 



o.r. 

■•■-if-"-- 



r«fiATio 



C 



AC 

He. 

AtC"" 
WITHIN 



O,3t0 
49.IS3 

lt«I74 



2 
2 



— r 

2 
4 

— r 

Ui9 



34S,«6«4 

?• 38(19 
— n3«T9 



•9000 

•eooo 

•••02 
•••SO 



3TS» 
•2T> 



••n 

••2^ 

{••It 



AMlyitt «f Mmm for fnMm felvlic fMt 
1l»til Seont 
of Mkln Ifflwtt tat IMMMtlon Oroi9« 



MEANS rod ALL crFccrs* 



A HAfW I 2 



"t-tlAtft- 



^^•••ft7 39t9Se» SA.AftlT 



t 3>tM3 t 3*.!I232 

A C 1 2 • 



t 33»4«0S 32t39M 34.29U 
^ 3§if»tf 3Ti«fff<» 



• By C ^ 1 2 : ' — — 

I t»»Tyy3 2t«0St5 3U4«M 

t 3f.t978 34.37lt~ "iiTwi 
3 — 3«tH4?^ 3I.2197 4»«1«lt 
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T*ble 75 

Aailyiit of Vtolaae* for Vttiblm Solviag Tktt 
Tbtal SeorM 

llMiit tad SUadtrd Bsviatioot of SkMlUst Sub-etlls of l^criMnt 







CELL 






N 


NCAN 


s.o* 


A 


1 


B 1 


C 


1 


90 




4««449 


A- 


~h 




C 


2 






^•44IIB - 


A 


I 


B i 


C 


9 


3S 


30*1429 


5.407T 


A 


1 


B 2 


C 


1 


lOS 


34.3143 


4.2705 


-A- 




B g 




-2- 




-a2>6y2i- 


—^^90 



A 1 B 2 C 3 



36 



A I B 3 C 2 62 



33.30S6 

37*6228' 

37.4039 




A 2 B 3 C 2 45 3B.95S6 



5.52S2 
"3«B864 ' 
3.6563 
3.5381 
4.-4#4t 
4*7703 
5*3665 
-3ill54 
4.7222 
2*4801 
3*2700 
3*7777 



A 2 B 3 C 3 S7 40*9474 



2*1665 
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Nbltt 76 



Aailysis of ▼ariaae* for Problai tolviag Ikat 



Subtest; Sealing tnd Identifying (A) 



SOUflce 

— To tal 



BETHCeN 



B 



AC 

BC 



WITHIN 



21.748 



126.977 
18.456 



113 6 




17 

— t- 
2 
2 

-2- 
2 
4 



1119 



"t9i64ll2-~ 
61.0082 
8.8675 

- *rl99fr 
4.4433 

.7504 

- "tT380^ 



PROB 



•0000 
•0003 
•«025 
•0119 
•5603 
•5687 



VAB 



i6074 
.0925 
.0121 
"^80 
.0053 
0.0000 
1t.000ft 
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Ti»ble 77 

Analysis of Variaaee for Vrdblm Solving T^it 

Aibtest: Smtiag aad Identifriag (A) 
Mmbi of Mda Bff tett tnd 2btex«eUoii Graups 



MEANS FOR ALL EFFfCTS. 



A MAIN I 2 

B MAIN 1 2 , 

■ — ««mT «»9e»e T.srefr 

~C-HAW — 1 -2- . . - . 

6,7489 6*6680 7*106» 

* BV 8 1 2 » 

i 6,2476 6*6977 7,1353 

Z 6,0958 7*2639 7,6060 

A BV C I 2 3 
i <r*6S«2 tnJfti 

2 6,8396 6*6864 7*4396 

B By C I 2 3 

i 6,11S9 5*8971 6*902? 
~^ 6*mo 6«^399 7,2 2 7 0 - 

3 7,3S49 7*1676 7,S894 
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JtibU 78 



I 
I 

V, 



AaiQTtit of VarlMiee for ArablM Solvliig Tttt 
Subtest: Souilag tad Idantifyiag (A) 
Nsaiit and Sttadird SavlatloM of SMllOBt Sab-eellt of 



Ctt.L CH WCTERISTTCS 
CELL N 



A 1 n 1 C 2 69 
A 1 9 1 C 3 39 
A 1 B g C 1 i e§ 



MEAN 

6*0000 
6*5«29 

-MOOS 



A 1 « 2 C 2 61 



6*036l 



S.0» 

1.4W2 
UH7S2 

1*6143 
1*2109 



A 1 II 2 C 3 36 6*6667 

A 1 9 8 e 1 iU 1^rH4r 



A 1 9 3 C 2 62 



7*1129 



-t *373» 
1*^0S2 



A 1 9 



A 2 9 



3 C 3 
i C 2 



46 



69 



7*1007 
S*704l 



1*4334 

1^W2- 
1*4410 



A 2 9 i C 3 39 

^^-2- 9 2 ^ 1 88 



A 2 9 



C 2 




6*4615 
~6t96^15 
7*0429 
7*7072 

7»§m 

7*2222 



1*3543 
1*2674 
1*4187 
1*1784 
M764 
1*4754 



TAle 79 

AtuOyiif of Varitae* for fx6blm Solving Tttt 
Sul^it: CUrificfttlon I (B) 



«OiiRC€- — -F-IMTIO P«08- - VAU 

TOTAL 1*9S« 1136 



BETWjreM 40.37S 17 

A 41.639 1 10.3BII9 •0000 .OlAI 

H „. 2 flT*S65? .OOM i2h79 

C 7.709 2 5,6S48 -OOS^ .OOSA 

AB ll.m 2 B,1707 aOOOB ,O0All 

He • f ■ ■ g\ THO - - ■ ■ A-,000 A 

«C 1*3SS ♦ •9BM sSse^ 0*0000 

ABe 1*1T3 4 .HSftO aSOBl O.OOOA 

— H^ntH - liW -iw • - 
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liable 80 

iUMOyiit of VarlMM for fixMm SoXidas list 

8ubt«tt: CltrlfleMioa Z (B) 
Nmbs of Mda Iffitett and SattrMtloB Qroapi 



-M co N s r ew ALL - wgWy - 

- A-MAtfl 1 -2 

♦•9735 5«3779 



• MAIN 1 2 •) 

4*1974 5*2644 4*06S2 



C MAIM I f 3 
Ki»§9 MS^\ M ^hn ' 



-A-i^MI : — ^2-.. ™ ^5 

i 3*94S3 4*9109 6*0644 



4*4496 5*6160 6*0661 



A ev C I 2 9 

1 4w9SH 4*6496^ 

9 S*29n 5*2626 5*9726 



» gy c 12% 

i 4*2492 4*0379 4*3091^ 

—.^ ~»«f264 ««t937 Sr3732 

S*903S 3*9366 6*3556 
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1'. 




il 




I 

I 
1 




ERIC 



Mble 81 

Aatlyiifl of ViNTitaet for ftoblM flolvlas 1%it 
Subtest: ClMrifieatloB I (B) 
Nnm Mid 8tiBd«rd Otviatloas «f anlltit 8ab.e«ll« of ftvtrlaMit 



A 
A 



TOt 

SI e 1 



si c 2 



-S-i — C-S- 



S 2 
S f 



C I 
C 2 



— N scwr- 

fO 3*9667 
69 3*6406 

~9S ^«««§6 

lOS 4*9143 



s t e 3 

s 3 e 1 



61 4*9016 

-36 4t9|«?- 

114 S*9737 



S 3 C 2 
S 3 e 3 



62 S*t06S 
-46 6«4m 



A 2 



A 2 



Si 
s I 



e 1 63 



C 2 



SI 6 3 



A 2 S 2 CI 



A 2 S 2 e 2 
A 2 S 2 C 3 
A 2 S3 e 1 



S*D* 
1.327S 

1*4207 

1*3S06 

1*3748 

1*3616^- 

1*0S14 

1*1138 



4*5238 
4*2353 



68 

-39 4T5f97 

52 5*5365 



1*1620 
1*3171 

1*0930 



70 5*4657 
78 5*8333 



A 2 S 3 C 2 45 6*0667 

A 2 S 3 C 3 W 6«{lM2- 



1*3269 
»8 9 2 5 
*7964 
*8S93 

•'7662"'" 



219 



Wblt 82 

Antlytit of V«rl«tte« for ftoblM Sol^lag T%Ktf~ 
Subtttt; CUrifieattion ZI (C) 



...^ 

C 
AB 

- A6 

•e 

ABC 



S«151 



1136 



127«t38 
1A9.80S 

«l«ASt 
2S.512 
4«f20 
3.A96 
7.O0S 
3,2»|L.. 



17 
I 

2 
2 

-2- 

4 

4 

1119 



^U66?3 
-27M224 

12,613S 
7,7618 
U831S 
1.0635 
2.15SS 



>fooi 

»9960^ 

lOOOO 
>0007 
>1S94 

»373S 
»0710 



»02»4 

r3e8« 
»0l3ft 
»067<^ 
»«999 
.0001 
»002A 



c 
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Ublt 83 

AMlytit of V«riaBet for ArbblM flolYlaf Tut 

ftfbtttt: eiirlfloatloa U (C) 
Nmm of ISiin Sff«ett tnA IMonetica Qnvp9 



-A-MAf»l 1 



■^iwm nrm- 



7.5634 ••5039 lO»Al3fi 



C MAIM I 2 \. 

9.4333 ••ms 9.SSU 



A SY II 



1 7»17tl ••B107 10««««A 
^ 7Tf4M HtW* **»#§94r 



9.1172 ••5476 8.4904 



9.7493 9.2437 10.il23 



B BY C 1 ? 3 

1 fvTm TtWM ^7f«tBt- 

9 9.B302 9.0B79 9.^937 



10.7696 10t4373 llt?323 
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Aailyils of tluriaae* for IMUm SolTlac Vitt 
SubtMt: Clirifie«bloB n (C) 
Nmm Mfl SfeMdMd BrvifttioM of aMllttt flub-colls of BqporlMat 



ecu CHAHACTCRISTICS 

■- 





A 




W-- 






A 1 


• 1 


e 1 


9A 


7.1T7« 


i«A2n 


A 1 


n i 


e 2 


•9 


6.9S6S 


I •fill 0 


^4 






— »»- 




l«A«lt 


A 1 


R 2 


e 1 


lOS 


9«3143 


2.Q954 


A 1 


R 2 


e 2 


•1 


8.S902 


2«2831 








- 


— Mtri 




A 1 


n 3 


C 1 


114 


10«SS9« 


l«A2t4 


A .1 


■ 3 


e 2 


•2 


10«09M 


1«A966 


— 


-ll~3- 




— 46- 


- ll#0435 


1*49<»1 


A 2 


• 1 


C 1 


•3 


••2222 


1«904S 


A i 


t 1 


C 2 




7«3ft76 


t«92S0 


A a 








MM4 


U9S92 



A 2 « 2 C 1 92 10*3462 l«i4S2 

2 W 2 e 2 T« U^ll 

A 2 II 2 e 3 47 10«*994 1.A211 

A 2 9 3 C 1 79 l(l«*795 I •3338 

A 2 B 3 C 2 — nS9tt— 

A 2 II 3 C 3 97 11*4211 1,3881 
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AsMOyflt of Viriaae* for frdblm fblvliig Tiat 



I: 

fv- 



Suibt«tt: FroblMi parts (B) 



TOTAL 



■ CT Wg t W 



N*S< 



2.324 



» U2I #- 
ff.2*4 
20.Mt 



o.r. 



r«RATio 



1196 



-t-T 
1 
2 



PROB 



VAU 



«7.27T3 
140.6121 



.0600 
•••00 




P 



i 



1 
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Tdble 86 



AMOyais of trittlt&ctt tat ftdbUm Saliriic lUtt 
of Niitt Iff oet* mA btoNctioB Orouv* 



MEANS roil AtL CPPCCTS* 



A MAfN 1 2 
7v9fft 



■♦-^•Aifl 1 2 1-— 

••7B1S 7*mS S«A08« 



C MAIN 1 2 H 

7,S%10 7*A385 



A tV R 1 2 9 

I ~~ «,3«S$ 7.4l3t §.9073 
7^7i— ••t77t - 8««f4« 

-A-ty-C- 1— • -2 ■■ §■ ■ 

! 7,23U 7*1923 7.A927 



7«9S03 7*«8A7 ••394A 



■ ev c — 


■ 1- • 


- ' 2' / - 


3 


1 


•••294 


••3«72 


7.2S79 


2 

3 


7,9397 
tiftSt— 


7*8902 
— M9%t 


8«fS79 
9>§S»8 
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Tibl« 87 , 

AMlsrsia of Maaet flor BirdblM BMag M 
mbtmtt frdOm p«rU (S) 
OnUtttoM of MlMt 8i*.e«llf of B^nlMiit 



ecu N 



A I • I CI 

ft 1 e-e 



A 
A 



K 1 e 3 3S 



NCAN 



n 2 CI Its 



7«S333 



"» f e I H — 

i S e 3 3« 7*S27a 



A3 CI lU 



-» 3 eg AT 

« 3 C 3 



••S217 



A 2 A i C 1 43 



A 2 ft 1 e 3 3t 



7*lSft7 
7«4l7t 



A 1 ft 2 C I 



St ••3«§2 



A 2 ft f C 3 47 



ft«7A72 



A- a ft a ^ 4f- 

A 2 ft 3 C 2 S7 



ft*7l9S 



1«<^M3 
■ I iTft^ft '• 
t«33«l 
1«3378 

-i^^m — 
ujrftAft 

•Oft2« 



1*!I93« 
l«74ll? 
1*789« 
•7893 

-W3877- 



•S888 



A 2 ft 3 C 1 7ft ••3482 l«(il71 



>4526 



'•si 
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Kbit 88 



8ubt«tt: Pmelntloo (I) 



souRec 

TOTAl 

A- " 
t 

C—- - 



•••ft 



t7it«m 



I? 
1 



273,4373 



Pirn 



•MOO 
•0000 



AC 

oc 



MtTNiN 



tf*33l 
^•700 



in 



4.0t77 

•431S 



"» 0 01i 
•OOfS 

•7SII3 



Analytit of Varlanee for frdblm Solviiig Tsst 

Subtest; FreMlutioii (S) 
Nhom of Mda SffMtt and Literaetloii Qranpt 



Wble 89 

)f Varlanee for SMbloi 80: 
Subtest; Freeolutioii (S) 



MEANS FOR AU EFFECTS* 

A MAtM 1 2 

15,57B7 16,6903 

B MAtN 1 2 ^ 

— ■■ »¥Wi H«4e«« — 

h 2 —5 

I6,ia22 1S«S638 16«6<I76 

A BY II I 2 ) 

1 I3^r*257 »»5«85 I7,ff0l9 

2 l^.OM 1 7,461 0 1I!I,^6SS 

A BY C 1 2 ^ 

1 1S,775S 15*1975 1S.7632 
2 |4,SBtB lf*9m rVt.5529 

B-*/-e 1 2 • 

! 13,81S9 13*0591 U.3304 

2 16,606? 16*0274 16,A206 
3 l«FM4ft 1^««04» I»v1l2l7 
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Aaa3y>is of V«rlaBeft for Pz«ibl«i SolTiag Tttt 
Snibtett: Prttolutloii (E) 
Nmu and Standard Deviations of QmOlmat Sub-cells of BqperiMnt 



CELL C M AWACTE H ISTICS 

CELL N MEAN 



A 1 n I CI 
A 1 B i C 3 



90 

-69- 



A 1 A 2 CI lOS 

A 1 B a c a — *^ 



At B 2 C 3 



13*3778 



3S 13.9429 



s.o. 

2 • 01^62 
2.*3?9 
3.0092 
2*«765 



1S.9048 

4«*42«2 »v04«6- 

36 1S.1944 2.4239 



A I B 3 CI iU tBm39 TTi^JfWS- 

A 1 B 3 C 2 62 17.2097 2.9871 



A 1 B 3 C 3 46 18.1S22 

A 2 B i CI 63 l4v2S46- 

A 2 B 1 C 2 68 13.1618 



A 2 B i C 3 39 



A 2 B 2 C 2 70 



14.7179 
16.6286 



A 2 B 2 C 3 47 18.4468 

A 2 B 3 CI W 



2.1496 

2.4164 
2.A945 
2«0SS6 — 
2.4148 

2.0S16 
-+»495B- 



A 2 B 3 C 2 4S IB.OOOO 



2.2664 



A 2 B 3 C 3 S7 19.4912 1.7436 



Ta^ie 91 

Aiwlyaia of Variaae* for Froblaa Solving Ttttt 
Stibtest: Solving Fr6bl«it I (?) 



SOURCE 
TOTAL - 



M*S* 
4,a0«- 



A 

B 
C 

AS 



91*300 



AC 

BC 

-A0^ 



601*909 
36*430 
1 » «7 6 S 



WITNIN 



4*092 
10*302 

2*88S 



0*F. 

113 6 



r-RATlO 



17 

2 
2 



2 
4 

-4- 



1119 



20B*63S9 
12*6274 
9i 1 im — 
1*4184 
3*S710 
— ?T2*5t 



PlTOB 



VAR 



• 0000 
•0000 



•2411 
• 0069 
.PS 9 4 



,250« 
•0140 
•"OOSO 
*000f( 
*0069» 

•mi 
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AMOyaii of ?arl«iie« for Vr6bJm a^Lriag Ttit 

8ta>t«tt! Salvias MblMu I (F) 
Nmu of Mda Efftett tad Littmetloa Oroitpt 



MEANS Wrm ALL CfFtCTS. ^ 

A MAIN 1 2 

9,«206 10.43S5 

• MAtN 1 2 i 
-§»S»H 1««4034 U«f34? 

t HAiH -I . 2 ^ 

10*0632 9*6865 10*3390 

A «V » I 2 3 
1. -ftv^aTS 9»«6«a . 



9 9,on6 10*938S 11*3024 

A •V C I 2 9 

:~t 9?T?«f 9F2n6 9 ,Mlg — 

„ ' _ ^^^ •3494 10*1293 10*M369 

B BY C 1 2 1 

1 6,7087 7*9599 R.9846 

« — * *? » 3 B ^~ .|t^W — 

3 10*8715 11*1557 11.3753 
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Titble 93 

Aaalyiit of TitfiaaM for Broblct Selirlac Tttt 
Snibttft; BotLrtm MOmu Z (f) 
Nnm tttd Staaterd OovUtlont of flMllMt 8uft>-ctllt of l^triMBfe 



CELL CHARACTERISTICS 



CELL M MEAN 
— e-i f« »t4m- 



M 1 e 2 «f 



7.4A93 



Mi e 3 ss 

M g 0 1 l >S 



••2000 



M 2 C 2 01 



9«4SfO 



B 2 C 3 36 



9«iM9 



M ,3 C I lU 1^*4404- 



M 3 C 2 62 10««22ft 



M 3 C 3 46 



M l CI 



-63- 



I1.434S 



A 2 M 1 C 2 66 



t«4706 



A 2 8 1 



A 2 M 2 



C 3 39 
C 2 To 



i«im9 

2.2065 
2.1S30 
M266 
1*6889 



9.T692 

-48«964S~. 
10*4286 



A 2 M 2 C 3 47 11«42S$ 

A 2 8 3 CI 78 HyIM- 



2;6T02 
1 •«390^ 
1.39T0 
1«4T65 

-f.9849- 
1*9383 
2.229T 

4 •2988— 
1 •8694 
1*0372 
lt3 8 g S - 



A 2 8 3 C 2 45 1U4689 1*2725 
A 2 8 3~^C 3 57 ll«3198 «9665 
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Nbl* Sk 

Aatlysis of V«ri«BM for txtklm Solvlag TMt 
SuibtMt: SolYlBg SMblMi H (G) 



TOTAL 

HCTWfCN 
A 



c 

At 

AC 

«C 
AlC 
W IT MtI i 



7.530 



1 78. 794 
360.470 

79.903 
39*137 

^.-^H- 

20*399 
8*944 

♦vW- 



0*f* 
1136 

17 

1 



2 

2 

4 

4 

111 9 



f«RATlO 



73*1446 
-«34*974e 
14*2135 
7*9415 



WW 



4^1312 
1*7338 



*8000 
•8090 
*0000 

• 0007 
•♦W 

• 0029 

• 1390 
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Tiibl« 95 

Aailytlt of Vtolaaet for ?t6blm aolviac I^tt 

M»tMt: Solving PNblMi n (o) 
Nmu of Mala Iffoeto oad mtoroeticn Gxoupa 



— M CAwg r aw ALL CfrceTs* 

— <HHftt** : 1 



-»V-H- 



■ WAIN I 2 ^ 

12.2364 U.8104 l«.fll7A 



C MAIN 1 2 3 
Hirma I4««V2« t4rm^ 



11.4878 13.9800 lS.ftll9 



12.98S0 1S.6408 18.A231 



A SY C I 2 3 

i — larTfH — m«m 

2 14.7888 14.3877 18.9028 

• »V C I 2 3 



1 12.3738 11.3481 12.9879 

^ lU^m U«271S 18ri424 

3 15.4200 1S.8167 16.2181 
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TiA>l« 96 

AMlytit of Vari«ne« for frdbim Solviac Itot 
flObttBt: 861irl^ PirablMU H (O) 
NMU tad Stoadord StvlatioM of MlMt Suib-eolls of ftqporlMat 



CELL CHAMCTERXSTtCS 



CELL 



MEAN 




S.Ot 



A 1 

' "A" l~- 
A 1 



Hies 69 



R 2 e 1 lOS 



A 1 

-A-1- 



II 2 



C 2 61 

§6- 



10»6S22 

li 

14*4961 
13.SS74 

-t*»4444^ 



A 1 
A 1 

-A-l- 



« 3 C 1 114 



H 3 

-^-3- 



C 2 62 

-e-3 — 



15.066S 
15*5000 



A 2 n i C 1 63 12*0365 



A 2 



B 1 



C 2 66 

-e-* 30- 



12*0f4i 



A 2 



A 2 

-A-e- 



n 2 

B 2 

-B-t- 



^fwW4 



C 1 52 15*5062 



C 2 70 

-e-3 ♦f- 



14*0057 

-H*5404- 



2.9146 

2i<^4SB - 
2j»200B 
2«2B42 
»*-O202- 
1 .0000 
1*^062 
I (1^35^ " 
2*4021 
2*5041 
3?*0667 - 
t*4085 
2*3086 
- 1* 0 6 60 



A 2 B 3 C 1 76 15*7436 



1*7316 



A 2 

-A^-a- 



B 3 

-B-»- 



C 2 45 

-€-3 5»- 



16*1333 
-14«4430 



1*7266 
1 *1250 
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Aaalytit of Vtriwe* for PsablM flolvlag Tttt 
Sabtfttt: Solvtag FMblM HI (H) 



'Sounec - «♦♦§♦- r-nATie pros- 

total 10*236 U36 



tCTUfCN 250 .SOB 17 

A 529««9S 1 AO •4264 cOOOO 

t " 1611.271 244.6M0 •OfOO 

C 130*927 2 t9,t794 •OOOO 

AS S4.161 2 (I.2235 cOOOS 

^e-. -> -3»*l* 2— • *429i- 

8> 25*280 4 3«A394 .OOiS 

ASe T«214 4 1.09S3 •3574 

Mvmn — 1H9 



i 
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Table 96 

Aaalanif of VarlMco for Urdblai Solvlag T>tt 

Aibtott: ddMat F»6bl«M in (h) 
UMBO of Mdn Ifftett and Xnttrftetion Groiipt 



- fow wcc y<^ 

. A-MAiN- — 1 8- .. 

16*9928 I ••4351 



*inTr- -T 2 i 

l$«3026 1I.2993 I9.S400 

C MAIN 1 2 9 
17,6S4I ir«12S0 l»,362 T 

W I 2 ^ :| 

1 14.4231 17.2822 19.273? 
2 -l^rHeh I*ir3l63- m8«6t 

BY C 1 2- 5 

1 I7.008S lft«4360 17.^339 

2 ia.2998 17.8141 19.1919 

B BY C 1 2 1 
1 iSrmi- 1 4 i327 2^ -H.i^2*-~ 

2 1B.5491 17.8340 lfl.8147 

3 19.0752 19«9140 20.0309 
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AotSytii of VtolMM for PrdblM BMag Vtit 

SiAtoflt: toMng ftdblmM m (H) 
SUadttd tevlatticai of SMllMt Sob-etllt of 



CELL CMARACTCfllSTlCS 

eCM: N MCAM 

R 1 C 1 90 U.S333 



« 1 e 2 

« ? C 1 lOS 

n 2 e 2 61 



13.5072 

17*7005 
i«««393 



US e 1 114 18.701S 



K 3 C 2 62 10* 1613 
6 2 C 2 66 14»6i6t 



2 « 1 C 1 63 16.H29 

2 n i C 2 6i 15.1471 

4-2-4^-1 -a^—tr^f 04 

A 2 0 2 C 1 92 19.3077 



"5wlb— 

2.7075 

3.4241 

3.1444- 

2.M08 

2.A333 

4»I765 

2.3117 

2.0179 

M066- 

?.T407 

2.0232 

3.4922 " 

1 .0749 



A 2 0 2 C 2 TO m«2M 2,g3i» 

A 2 R 2 C 3 47 20.2126 1,1967 



A 2 « 3 C 1 76 19.4467 2.0363 

A-2-^-»~e* 4S 19*6667 l.ft902 

A 2 6 3 C 3 57 20.1053 1.1754 
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ftfbl* 100 



Nmiui and St«iid«rd DtvlatiOM of Scotm on 
ArablMi Solvias iMt for Vhitc Afflutnt Soplt 





2 




Oradt 




6 








8.9. 




8.D. 




8.D. 


Total 




k,k5 


38.IA 


3.^9 




2.1|8 


*tnt*m Md MiBtliQrliig 


6.35 


1.36 


6.58 


1.26 


7.66 


I.I16 


Clarifleatloa Z 


k.9i 


1.15 


5.73 


1.07 


6.37 


.80 


ClaarinioatloB U 


S,Sk 


1.86 


10.58 


1.58 


U.52 


IM 


ArciblMi Hrt9 


l.Sk 


IM 


8.1i8 


l,Ck 


8.71 


.62 


SrMolutioa 


15.29 


2.39 


17.15 


2.32 


19.18 


2.06 
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Mbl* 101 



AxmifUlM of TarisDc* for iMpooM 9tjl»i 
GofBitiTt Rf tf tetDct 9o(Ul 86orM 



Soorot N.8. D.r. P-BaUo AroD ?«r 



Votal 


5.672 


765 








BStHMtt 


31.971 


11 








A 




1 


.0003 


.0168 


B 


17M06 


1 




.0000 


.0381 


0 


33.571 


2 




.0023 


.0130 


AB 


.219 


1 


.Ol>33 


.833H 


0.0000 


40 


6.1110 


2 


1.1611 


.3137 


.000l» 


BC 


3.303 


2 


.62i|6 


.5l»06 


0.0000 


ABC 




2 


1.5501 


.2111 


.0013 


Vitbin 




75«> 
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ERIC 



, >fUi2kytU of VtriMc* for ItespoM* Style: Cqcnitiir* P)r«f«r«mc« 



Total SeoMt 
Moaas of Main Ef ftets and Interaction Groups 

HBAXS Ftm ALLSnSCTS 

A MAIN I 2 

• MAIM i 2 
~ -7'.W3~ ~ir«6fVI 

•X^Kpt "l - ^ "2 ■ - — 

S*2l6e 7*6024 8«R620 

A BY 8 1 2 

- t - 7f ns* tiSTlir ~ 

I •!^?*L*_ 

A B Y C I t_ _ 3 

1 7*7390 7*6444 8* 1927 

• - 2 ^ Ttth\,4 B*'93T2 

•• —r-BT-c 1 2'- 1 

Jl I»i'J.?L I'^iV 8,03W _ 

2 8«5816 8*4011 9*0847 

2i|0 



TablB 103 

Analysis of Variance for Response Stjle: Cognitive IVeferenco 

Total Scores 

Means and Standard Deviations of Saallest Sub-eells of Ejqwriawnt 



CELL CHARACTERISTICS 





CEttr 




■ IT- ■• 




s.o. 




A 1 


B 1 


c : 


100 


7*5500 


2*1195 




A 1 


B 1 


C 2 


62 


7,0161 


2*1841 




A~^ 


8 t 




-3*-— 


-7«»T08 


2*64^7 




A 1 


B 2 


C 1 


111 


7,9279 


2.2A72 




A I 


8 2 


C 2 


66 


8,2727 


2*2364 




A 1 


8^ 


C 3 


♦7 - 


8,91*^ 


2*1451 




A 2 


8 1 


C 1 


52 


8,1538 


2.3713 




A Z 


6 1 


C 2 


69 


7,3913 


2*3528 




A 2 


8 1 


C 3 


51 


8,6070 


2.4090 




A 2 


8 2 


C 1 


68 


9.2353 


2**i34 




A 2 


B 2 


C 2 


51 . 


8,5294 


2*0722 




A 2 


.8-2- 


C 3 


5S - 


^.2W 


2*5475 
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Aaalyalt of Yarlaaee for Responie Style; Locus of Contzol 



Total Scores 



SOUBCB 


li.S. 


D.F. 


F-BAZZb 


IROB 


VMS 


hkml 

HRIMIB 


25.620 
263.1^5 


IHA 
17 








A 

B 
C 

AB 
AC 
BC 
ABC 
WnHZV 


30.225 
1877005 
23^.297 
3.391 ^ 
II1.909 
29.01^5 
I8.II16 
22.033 


1 

2 
2 
2 

2- — 

k 

k 

1127 


1.37aB 
85.1961^ 
10.63l»0 
.1539 
.6767 
I.3IB3 
.8236 


.2399 
.0000 
.0001 
.8580 

.5132 
.2601 
.5122 


.0003 
.1265 
.011»5 
O.0Q00 
0.0000 
.0010 
0.0000 
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Mble 10$ 

AmJytis of Variance for Reaponea Style: Locus of (kmtrol 

Total Scores 
MMuas of Ifcln Effects and Interaction Cbroixps 

mas FOR ALL OnSCTS. 

A MOR 1 2 

9.9396 9.5995 

B MIUV 12 3 

12.11101 8.8I186 8.0i«99 

C Mfc pi 12 3 

y),2k^ 10.2I107 8.8225 

ABTB 1 2 3 

1 12.^ 9.1309 8.II166 

2 12.2789 8.5661f 7.9532 

A BS: C 1 2 3 

1 10.5333 IO.53IB 8.7537 

2 9.9575 9.9'*96 8.8913 

BBYC 12 3 

. 1 12.1»063 12.7709 12.0532 

2 9.3692 7.7157 

3 8.9608 8.ii902 6.6986 



^3 



!Hblel06 



Analysis of Vsrlance for Response Style: Locus of Control 

Total Scores 

NBsns end Stsnderd lievlstions of Stellest Sub-cells of &qperitt6nt 



cm CHARACTERISIICS 





CELL 




N 


MEAN 


S.O. 


Al 


B 1 


C 1 


■ 


JLc«pDOf 


5.1757 


A 1 


B 1 






13»v79** 


^►.7733 


A 1 


B 1 


C 3 


k6 


11.9783 


5.I833 


A 1 


B 2 


C 1 


100 


9.7000 


3.8756 


A 1 


B 2 


C 2 


62 


9.5161 


1».5222 


A 1 


B 2 


C 3 


3»^ 


8.1765 


U.267U 


A 1 


B3 


C 1 


111 


9.3333 


4.9860 


A 1 


B3 


C 2 


66 


9.0000. 


U.8J»53 


A 1 


B3 


C 3 




6.IO6U 


1».6822 


A 2 


B 1 


C 1 


61 


I2.2U59 


U.5777 


A 2 


Bl 


C 2 


80 


I2.I1629 


4.6876 


A 2 


Bl 


C 3 


39 


12.U82 


3.5996 


A 2 


B 2 


C 1 


52 


9.0385 


3.T780 


A 2 


B 2 


C 2 


69 


9.^ 


U.26>f5 


A 2 


B 2 


C 3 


51 


7.25^^ 


5.II1IH 


A 2 


B3 


C 1 


68 


8.5882 


H.80lf3 


A 2 


B3 


C 2 


. 51 


7.980lf 


>.9»>97 


A 2 


B3 


C 3 


55 


7.2909 


5.5733 
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Tittble 107 
Grade Ino Variable . Hema and Nuaibers 

1. Word Ibioirledge 

2. Word DiecriuLnation 

3. - Beadini^ 

k. "Consefvation 
3' NQS 

6. Concept Foznation Total 

7. Matrices 

8. Row: and Column 
9« Intersections 

10. Logical lliinking Total 

11. iKtemal External Scale 

12. Socioeconomic Status' 

13. ProbloB Solving Total 
Ik.. Sensing and Identifying 

15. clarification I 

16. Clarification II 

17. Problem Barts 
16. Ttt Solution 

19. Problem Solving I 

20. Problem Solving II 

21. Problem Solving III 

22. Words 

23. Sentences 
2k. Coninas 

25. Other Punctuation 

26. Average Sentence Length 

27. Standard Deviation Sentence Length 
26. Average Word Length 

29. Standard Deviation Word Length 

30. Vision 1 

31. Vision 2 

32. Vision 3 

33. Vision k 
3k. Vision 5 

35. Vision 6 

36. Vision 7 

37. Visions 

38. Vision 9 

39. Vision 10 

k<>. Oral Psradygmtic 
^1. Oral Homogeneous 
^2. Writtot Pkradygnatic 
43. Written Homogeneous 
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Ttf)l« 108 



Qrade Four Variable MMes and MiaiMra 



1, mtelligeiice-Verbal 

2. Intelliganca-Non Verbal 
3* Vocabulary- 
It* Reading Coaqpr^enaion 

5. Spelling 

6. Capitalisation 

7. Punctuation 

8. UM«a 

9. Arittaetic Concepti 
10. Aritteetic Plroblaui 
U. Conservation 

12. NIBS 

13. Concept Fomation Tota?. 
Ik, Matricea 

15. Row and Coluan 

16. Interaections 

17. Logiciil Thinking Total 

18* loteraal-Kxtemal Scale 

19* Cogn5.tive Preference 

20. Socioeeonoodc Statu* 

21. ProbleB Solving Total 

22. Senaing and Id^^ifying 

23. Clarification 1 . 
2k, Clarification II 

25. Rrob^ Parts 

26. Pre Solution 

27. ProblMS Solving I 

28. RroblflB Solving U 

29. Problem Solving HI 

30. Words 

31. Sentences 

32. CoHsas 

33. Other Punctuation 

3^^. Average Sentence Length 

35. Standard Deviation Sentence Length 

36. Average Word Length 



Standard Deviation Wc»d Length 



36. 

39. 
1*0. 
1*1. 



Oral Paradyoaatic 
Oral HoBogeheous 
Written Puradyiepmtic 
bitten HoBiogeneous 
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Table 109 



Grade Six Variable Haaes and HvoAers 



1. Intelligence-VerlMkL 

2. Ijatelligence-Ilbn Verbal 

3. Vocabulary 

Reading Cooprebension 

3. Spelling 

6. Capitalization 

7' Punctuation 

8. Usage 

9. Maps 

10. Gr^^ 

11. References 

12. Aritfaaetic Concepts 

13. Arittaetic Srobleas 
2h. Conservation 

15. NIBS 

liS. Concept FoiMttion Total 

17. Matrices 

18. Row and Colian 

19. Intersections 

20. Logical Thliflcing Total 

21. Internal-Bxternal Scale 

22. CognitiTe BreTerence 

23. SoeioeconoKLc Status 
2l>. Froblat Solving Ibtal 
25' Soising and Identifying 

26. Clarification I 

27. Clarification II 
26. Brobloa Barts 

29. Cre Solution 

30. BrobloB Solving I 
31 Froblcn Solving n 

32. FroblsM Solving in 

33. W»ds 
3k' Sentence 

35. COMS 

36. Othe^ Punctuation 

37. Average Sartence Length 

38. Staadiord Itanriation Sentence Length 

39. Avnrage Word Lengtb 

UO. Standard Deviation Word .Length 

Ifl. ttaity 

k2. DevelcpMnt 

lf3. l^ngination 

M. Overall ^(Mlity 

lf$. Oral' PHril3mti6 

kS. OrtU. Hoangen 

kl . Written AuradyffMttic 

Ii8. Written Howfeeneous 
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Xaa>le 110 
Grftde Tno Variia>le . Miaet and ltaA)er« 



1. Word Knowledge 

2. Word Discrimination 
3> Beading 

Conservation 
MBS 

6. Concept Fomation Total 
?• Matrices 
8. Row And ColuBin 
. 9* Intersections 

I 10. Logical Thinking Total 



^ 11. Zater&al External Seal* 

I 



12. Socioiscohocdc Status 



13' Froblen Solving Total 

I 14. Sensing and Identif^ring 

1$. Clarification I 

16. Clarification U 

17* Problem Parts 

I IB. Are Solution 

I 19 • Problem Solving I 

t' 20. Problem Solving II 

I 21. Problem Solving III 

22. Words 

23. Sentences 
2if. Connas 

2^. Other Puqctuation 

26. Average Sentence Length 

I 27 • Standard Deviation Sentence Length 

26. Average Word Length 



29. Standard Deviation Wbrd Length 



30. Vision 1 

31. Vision 2 

32. Vision 3 

33. Vision If 
3k. Vision ^ 
3?. Vision 6 
36. Vision 7 

^ 37. Vision 8 

38. Vision 9 

39' Vision 10 

., ¥>, Oral Parady0Batlc 

•441. Oral Honbgeneous 

k2. Written Ptoadygnatic 

' 43* Written Homogeneous 
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Mbit lU 



G^ade Four Varlalblt Kmm uA Mbtri 

1* ZBtelUcenct-Verbal 

2. Inttlligtaet-llon V«rtel 

3. Voeabularx 

k, RMding CcmtTtibmMiou 

5. Spelling 

6. Capitalization 
7* Punetuaiion 
8. UMce 

9* ArithMtie Concept! 

10. Aritteetic Arobl«M 

II* Constnration 

12. NIBS 

13* Conetpt Foraation Ibtal 

Ik, Matrices 

1$. Bow anl Coluin 

16. Itoteraeetions 

17. Logical Thinking ToUl 

18. Internal-External Scale 

19. Cognitive Frefttrence 

20. Socioeooncaic Status 
.21. nroblea Solving XOtal 

22. Sensing and Ideotlf^iac 

23. Clarification Z 
2lf . Clarification U 
2$. fn^lm HttM 
26. Are Solution 

27* AroblM Solving X 

28. AroblM Solving U 

29. Problea Solving m 
30; Words 

31. Sentences 

32. Comts 

33* Other Punctuation 

3i». Average Sentence': Length 

39* Standard DeviaUon l^istenee Length 

36. Average Word Length 

37. Standard Deviation WoM Length 

38. Oral Pur«eiy»iatic 
39* Oral Hnaogtneous 
to. Mrittea fluradyiMtic 
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Grade Six Variable ItaMS and maiaerB 



1. Inteliigence-Verl>al 

2. InteUigence-Non Verbal 

3. Vooabulary 

k. Reading Conprehension 

5. Spelling 

6. Capitalization 

7. Punctuation 

8. Usage 

9. Maps 
10. Graphs 
U. References 

12. Aritluietic Concepts 

13. AritluBetic Frobleas 
lU. Conservation 

1^. MIBS 

16. Conc^t Formation Total 

17. Matrices 

18. Row and Column 

19. Intersections 

20. Logical Thinking Total 

21. Internal-External Scale 

22. CofKltive Frefereifee 
23 > SocioecoMdc Status 
ik. Problea Solring Total 

23. Sensing and lOentif^ying 

26. Clarification I 

27. Clarification H 
26. Problea Parts 

29. Pre Solution 

30. Problea Solvii^ 1 
31 Problea^S^lviilg H 
32. Prcibit* Soirlng III 
33 I Words 

3k. Sentence 

3^. Connas 

36. p^her Punctuation 

37. Average Sentence Ut^fch 

38 . StMldUtzt Deviation 4Nnt«nce Length 

39. Averai^ Wbrd Lenflk 

IfO. Standard Deviation Word Length 

>1. ttiity 

1(2. ^veloinent 

U3. laagination 

kk . Overall Quality 

Oral Paradyffaatic 

.1|6. Oral KoMOflaneous 

Ml* Written Paradycpatic 
Ji6. Wtittw lld«)g«i»w>u8 
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